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(57) ABSTRACT

The invention provides several promoters isolated from
Oryza sativa, which promoters are capable of driving and/or
regulating the expression of an operably linked nucleic acid in
aplant. The expression patterns of the promoters according to
the invention have been studied in Oryza sativa and some of
the promoters displayed specific activity in particular cells,
tissues or organs of the plant, while others displayed consti-
tutive expression throughout substantially the whole plant.
Some promoters showed weak expression, while others were
strongly active.
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1
RICE PROMOTERS

CROSS-REFERENCE TO RELATED
APPLICATIONS

The present patent application claims priority and forms
part of a chain of continuing applications as follows: the
present application, U.S. Ser. No. 13/471,930, filed 15 May
2012, is a division U.S. Ser. No. 12/229,130 filed 20 Aug.
2008, which is a division of U.S. Ser. No. 10/525,647 filed 24
Feb. 2005, now U.S. Pat. No. 7,427,676, which is a Section
371 U.S. application based upon international application
number PCT/EP04/50081 filed 4 Feb. 2004, which claims
priority to EPO 03075331.3 filed 4 Feb. 2003, each of which
is incorporated herein by reference.

The present invention relates to the field of plant molecular
biology, more particularly to nucleic acid sequences useful
for driving and/or regulating expression of an operably linked
nucleic acid in plants. The isolation of these nucleic acid
sequences from rice, as well as their use in driving and/or
regulating expression of an operably linked nucleic acid is
disclosed. The present invention therefore concerns promot-
ers, hybrid promoters, genetic constructs, expression cas-
settes, transformation vectors, expression vectors, host cells
and transgenic plants comprising the isolated nucleic acids
according to the present invention. The present invention also
concerns methods for driving and/or regulating expression of
a nucleic acid and methods for the production of transgenic
plants.

Gene expression is dependent on initiation of transcription,
which is mediated via the transcription initiation complex.
Gene expression is also dependent on regulation of transcrip-
tion, which regulation determines how strong, when or where
a gene is expressed. Said regulation of gene expression may
be mediated via transcriptional control elements, which are
generally embedded in the nucleic acid sequence 5'-flanking
orupstream of the expressed gene. This upstream nucleic acid
region is often referred to as a “promoter” since it promotes
the binding, formation and/or activation of the transcription
initiation complex and therefore is capable of driving and/or
regulating expression of the 3' downstream nucleic acid
sequence.

Genetic engineering of plants with the aim of obtaining a
useful plant phenotype, often involves heterologous gene
expression, which is generally mediated by a promoter
capable of driving and/or regulating expression of an oper-
ably linked heterologous nucleic acid. The phenotype of the
host plant only depends on the contribution of the heterolo-
gous nucleic acid, but also on the contribution of the specific
expression pattern of the chosen promoter determining how,
where and when that heterologous nucleic acid is expressed.
Accordingly, the choice of promoter with a suitable expres-
sion pattern is of crucial importance for obtaining the suitable
phenotype. A person skilled in the art will need to have
available different promoters, to determine the optimal pro-
moter for a particular nucleic acid. For many different host
plants, this availability is rather limited and there is therefore
a continuing need to provide new promoters with various
expression profiles.

The nucleic acids as presented in SEQ ID NO 1 to 22 were
isolated from Oryza sativa and have been found to be capable
of driving and regulating expression of an operably linked
nucleic acid; their expression patterns have also been charac-
terized. Therefore the present invention offers a collection of
hitherto unknown isolated nucleic acids, which isolated
nucleic acids are useful as promoters.
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Accordingly, the present invention provides an isolated
promoter capable of driving and/or regulating expression,
comprising:

(a) an isolated nucleic acid as given in any one of SEQ ID
NO 1to 22 or the complement of any one of SEQ ID NO
1to22;0r

(b) an isolated nucleic acid having at least 90% sequence
identity with any of the DNA sequences as given in any
one of SEQ ID NO 1 to 22; or

(c) an isolated nucleic acid specifically hybridizing under
stringent conditions with any of the DNA sequences as
given in any one of SEQ ID NO 1 to 22; or

(d) an isolated nucleic acid as defined in any one of (a) to
(c), which is interrupted by an intervening sequence; or

(e) a fragment of any of the nucleic acids as defined in (a)
to (d), which fragment is capable of driving and/or regu-
lating expression.

The term “isolated” as used herein means being removed
from its original source. Preferably, the “isolated” promoter is
free of sequences (such as protein encoding sequences or
other sequences at the 3' end) that naturally flank the promoter
in the genomic DNA of the organism from which the pro-
moter is derived. Further preferably, the “isolated” promoter
is also free of sequences that naturally flank it at the 5' end.
Further preferably, the “isolated” promoter may comprise
less than about 5 kb, 4 kb, 3 kb, 2 kb, 1.5kb, 1.2 kb, 1 kb, 0.8
kb, 0.5 kb or 0.1 kb of nucleotide sequences that naturally
occur with the promoter in genomic DNA from the organism
of which the promoter is derived.

The present invention is not limited to the nucleic acids as
presented by SEQ ID NO 1 to 22. A person skilled in the art
will recognize that variants or fragments of a nucleic acid may
occur, whilst maintaining the same functionality. These vari-
ants or fragments may be man made (e.g. by genetic engi-
neering) or may even occur in nature. Therefore the present
invention extends to variant nucleic acids and fragments of
any of SEQ ID NO 1 to 22, which variants or fragments are
useful in the methods of the present invention. Such variants
and fragments include:

(a) an isolated nucleic acid as given in any one of SEQ ID
NO 1to 22 or the complement of any one of SEQ ID NO
1to22;0r

(b) an isolated nucleic acid having at least 90% sequence
identity with any of the DNA sequences as given in any
one of SEQ ID NO 1 to 22; or

(c) an isolated nucleic acid specifically hybridizing under
stringent conditions with any of the DNA sequences as
given in any one of SEQ ID NO 1 to 22; or

(d) an isolated nucleic acid as defined in any one of (a) to
(c), which is interrupted by an intervening sequence; or

(e) a fragment of any of the nucleic acids as defined in (a)
to (d), which fragment is capable of driving and/or regu-
lating expression.

Suitable variants of any one of SEQ ID NO 1 to 22 encom-
pass homologues which have in increasing order of prefer-
ence at least 90%, 91%, 92%, 93%, 94%, 95%, 96% 97%,
98% or 99% sequence identity with any one of the nucleic
acids as represented in SEQ ID NO 1 to 22.

The percentage of identity may be calculated using an
alignment program. Preferably a pair wise global alignment
program may be used, which implements the algorithm of
Needleman-Wunsch (J. Mol. Biol. 48: 443-453, 1970). This
algorithm maximizes the number of matches and minimizes
the number of gaps. Such programs are for example GAP,
Needle (EMBOSS package), stretcher (EMBOSS package)
or Align X (Vector NTT suite 5.5) and may use the standard
parameters (for example gap opening penalty 15 and gap
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extension penalty 6.66). Alternatively, a local alignment pro-
gram implementing the algorithm of Smith-Waterman (Ad-
vances in Applied Mathematics 2, 482-489 (1981)) may be
used. Such programs are for example Water (EMBOSS pack-
age) or matcher (EMBOSS package). “Sequence identity” as
used herein is preferably calculated over the entire length of
the promoters as represented by any one of SEQ ID NO 1 to
22. The length of these promoters is presented in Table 2.

Search and identification of homologous nucleic acids,
would be well within the realm of a person skilled in the art.
Such methods involve screening sequence databases with the
sequences provided by the present invention, for example any
one of SEQ ID NO 1 to 22, preferably in a computer readable
form. Useful sequence databases include but are not limited
to Genbank, the European Molecular Biology Laboratory
Nucleic acid Database (EMBL) or versions thereof, or the
MIPS database. Different search algorithms and software for
the alignment and comparison of sequences are well known in
the art. Such software includes, for example GAP, BESTFIT,
BLAST, FASTA and TFASTA. Preferably BLAST software
is used, which calculates percent sequence identity and per-
forms a statistical analysis of the similarity between the
sequences. The suite of programs referred to as BLAST pro-
grams has 5 different implementations: three designed for
nucleotide sequence queries (BLASTN, BLASTX, and
TBLASTX) and two designed for protein sequence queries
(BLASTP and TBLASTN) (Coulson, Trends in Biotechnol-
ogy: 76-80, 1994; Birren et al., GenomeAnalysis, 1: 543,
1997). The software for performing BLAST analysis is pub-
licly available through the National Centre for Biotechnology
Information.

The sequences of the genome of Arabidopsis thaliana and
the genome of Oryza sativa are now available in public data-
bases such as Genbank. Other genomes are currently being
sequenced. Therefore, itis expected that as more sequences of
the genomes of other plants become available, homologous
promoters may be identifiable by sequence alignment with
any one of SEQ IDNO 1to SEQID NO 22. The skilled person
will readily be able to find homologous promoters from other
plant species, for example from other crop plants, such as
maize. Homologous promoters from other crop plants are
especially useful for practising the methods of the present
invention in crop plants.

One example of homologues having at least 90% sequence
identity with any one of SEQ ID NO to 22 are allelic variants
of'any one of SEQ ID NO 1 to 22. Allelic variants are variants
of'the same gene occurring in two different individuals of the
same species and usually allelic variants differ by slight
sequence changes. Allelic variants may encompass Single
Nucleotide Polymorphisms (SNPs) as well as Small Inser-
tion/Deletion Polymorphisms (INDELs). The size of
INDELSs is usually less than 100 bp. SNPs and INDELs form
the largest set of sequence variants in naturally occurring
polymorphic strains of most organisms.

Homologues suitable for use in the methods according to
the invention may readily be isolated from their source organ-
ism via the technique of PCR or hybridization. Their capabil-
ity of driving and/or regulating expression may readily be
determined, for example, by following the methods described
in the Examples section by simply substituting the sequence
used in the actual Example with the homologue.

Other suitable variants of any one of SEQ ID NO 1 to 22
encompassed by the present invention are nucleic acids spe-
cifically hybridising under stringent conditions to any one of
the nucleic acids of SEQ ID NO 1 to 22. The term “hybrid-
ising” means annealing to substantially homologous comple-
mentary nucleotide sequences in a hybridization process.
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Tools in molecular biology relying on such a hybridization
process include the polymerase chain reaction (PCR; and all
methods based thereon), subtractive hybridisation, random
primer extension, nuclease S1 mapping, primer extension,
reverse transcription, cDNA synthesis, differential display of
RNAs, and DNA sequence determination, Northern blotting
(RNA blotting), Southern blotting (DNA blotting). The
hybridisation process can also occur with one of the comple-
mentary nucleic acids immobilised to a matrix such as mag-
netic beads, Sepharose beads or any other resin. Tools in
molecular biology relying on such a process include the iso-
lation of poly (A+) mRNA. The hybridisation process can
furthermore occur with one of the complementary nucleic
acids immobilised to a solid support such as a nitro-cellulose
or nylon membrane or immobilised by e.g. photolithography
to, for example, a siliceous glass support (the latter known as
nucleic acid arrays or microarrays or as nucleic acid chips).
Tools in molecular biology relying on such a process include
RNA and DNA gel blot analysis, colony hybridisation, plaque
hybridisation, in situ hybridisation and microarray hybridisa-
tion. In order to allow hybridisation to occur, the nucleic acid
molecules are generally thermally or chemically denatured to
melt a double strand into two single strands and/or to remove
hairpins or other secondary structures from single stranded
nucleic acids. The stringency of hybridisation is influenced
by conditions such as temperature, salt concentration and
hybridisation buffer composition. Conventional hybridisa-
tion conditions are described in, for example, Sambrook
(2001) Molecular Cloning: a laboratory manual, 3rd Edition
Cold Spring Harbor Laboratory Press, CSH, New York, but
the skilled craftsman will appreciate that numerous different
hybridisation conditions can be designed in function of the
known or the expected homology and/or length of the nucleic
acid sequence. High stringency conditions for hybridisation
include high temperature and/or low sodium/salt concentra-
tion (salts include sodium as for example in NaCl and Na,-
citrate) and/or the inclusion of formamide in the hybridisation
buffer and/or lowering the concentration of compounds such
as SDS (sodium dodecyl sulphate detergent) in the hybridi-
sation buffer and/or exclusion of compounds such as dextran
sulphate or polyethylene glycol (promoting molecular
crowding) from the hybridisation buffer. Specifically hybri-
dising under stringent conditions means that the sequences
have to be very similar. Specific hybrisization under stringent
conditions is preferably carried out at a temperature of 60° C.
followed by washes in 0.1 to 1xSSC, 0.1xSDS, and 1xSSC,
0.1xSDS.

The invention also relates to a nucleic acid molecule of at
least 15 nucleotides in length hybridizing specifically with
any of the nucleic acids of the invention. The invention also
relates to a nucleic acid molecule of at least 15 nucleotides in
length specifically amplifying a nucleic acid of the invention
by polymerase chain reaction.

Another variant of any of SEQ ID NO 1 to 22 encompassed
by the present invention are nucleic acids corresponding to
any one of SEQ ID NO 1 to 22 or variants thereof as described
hereinabove, which are interrupted by an intervening
sequence. For example, any of the nucleic acids as presented
in SEQ ID NO 1 to 22 may be interrupted by an intervening
sequence. With “intervening sequences” is meant any nucleic
acid or nucleotide, which disrupts another sequence.
Examples of intervening sequences comprise introns, nucleic
acid tags, T-DNA and mobilizable nucleic acids sequences
such as transposons or nucleic acids that can be mobilized via
recombination. Examples of particular transposons comprise
Ac (activator), Ds (Dissociation), Spm (suppressor-Mutator)
or En. The introduction of introns into promoters is now
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widely applied. The methods according to the present inven-
tion may also be practised using a nucleic acid sequence
according to any one of SEQ ID NO 1 to 22 provided with an
intron. In case the intervening sequence is an intron, alterna-
tive splice variants ofthe nucleic acids according to the inven-
tion may arise. The term “alternative splice variant” as used
herein encompasses variants of a nucleic acid sequence in
which intervening introns have been excised, replaced or
added. Such splice variants may be found in nature or may be
manmade. Methods for making such promoters with an intron
or for making the corresponding splice variants are well
known in the art.

Variants interrupted by an intervening sequence, suitable
for use in the methods according to the invention may readily
be determined for example by following the methods
described in the Examples section by simply substituting the
sequence used in the actual Example with the variant.

The variant nucleic acids as described hereinabove may be
found in nature (for example allelic variants or splice vari-
ants). Additionally and/or alternatively, variants of any one of
SEQ ID NO 1 to 22 as described hereinabove may be man-
made via techniques well known in the art involving for
example mutation, substitution, insertion, deletions or deri-
vation. The present invention also encompasses such variants,
as well as their use in the methods of the present invention.

A “mutation variant” of a nucleic acid may readily be made
using recombinant DNA manipulation techniques or nucle-
otide synthesis. Examples of such techniques include site
directed mutagenesis via M13 mutagenesis, T7-Gen in vitro
mutagenesis (USB, Cleveland, Ohio), QuickChange Site
Directed mutagenesis (Stratagene, San Diego, Calif.), PCR-
mediated site-directed mutagenesis or other site-directed
mutagenesis protocols. Alternatively, the nucleic acid of the
present invention may be randomly mutated.

A “substitutional variant” refers to those variants in which
at least one residue in the nucleic acid sequence has been
removed and a different residue inserted in its place. Nucleic
acid substitutions are typically of single residues, but may be
clustered depending upon functional constraints placed upon
the nucleic acid sequence; insertions usually are of the order
of about 1 to about 10 nucleic acid residues, and deletions can
range from about 1 to about 20 residues.

An “insertional variant” of a nucleic acid is a variant in
which one or more nucleic acid residues are introduced into a
predetermined site in that nucleic acid. Insertions may com-
prise 5'-terminal and/or 3'-terminal fusions as well as intra-
sequence insertions of single or multiple nucleotides. Gener-
ally, insertions within the nucleic acid sequence will be
smaller than 5'- or 3'-terminal fusions, of the order of about 1
to 10 residues. Examples of 5'- or 3'-terminal fusions include
the coding sequences of binding domains or activation
domains of a transcriptional activator as used in the yeast
two-hybrid system or yeast one-hybrid system, or of phage
coat proteins, (histidine)-tag, glutathione S-transferase-tag,
protein A, maltose-binding protein, dihydrofolate reductase,
Tag®100 epitope, c-myc epitope, FLAG®-epitope, lacZ,
CMP (calmodulin-binding peptide), HA epitope, protein C
epitope and VSV epitope.

The term “derivative” of a nucleic acid may comprise sub-
stitutions, and/or deletions and/or additions of naturally and
non-naturally occurring nucleic acid residues compared to
the natural nucleic acid. Derivatives may, for example, com-
prise methylated nucleotides, or artificial nucleotides.

Also encompassed with in the present invention are pro-
moters, comprising a fragment of any of the nucleic acids as
presented by any one of SEQ ID NO 1 to 22 or variants thereof
as described hereinabove. A “fragment™ as used herein means
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a portion of a nucleic acid sequence. Suitable fragments use-
ful in the methods of the present invention are functional
fragments, which retain at least one of the functional parts of
the promoter and hence are still capable of driving and/or
regulating expression. Examples of functional fragments of a
promoter include the minimal promoter, the upstream regu-
latory elements, or any combination thereof.

Suitable fragments may range from at least about 20 base
pairs or about 50, 100, 150, 200, 250, 300,350, 400, 450, 500,
550, 600, 650, 700, 750, 800, 850, 900, 950 or 1000 base
pairs, up to about the full length sequence of the invention.
These base pairs are typically immediately upstream of the
transcription initiation start, but alternatively may be from
anywhere in the promoter sequence.

Suitable fragments useful in the methods of the present
invention may be tested for their capability of driving and/or
regulating expression by standard techniques well known to
the skilled person, or by the following method described in
the Example section.

The promoters as disclosed in any one of SEQ ID NO 1 to
22 are isolated as nucleic acids of approximately 1.2 kb from
the upstream region of particular rice coding sequences
(CDS). These nucleic acids may include typical elements of a
promoter, which are presented in FIG. 1. Generally, a pro-
moter may comprises from coding sequence to the upstream
direction: (i) an S'UTR of pre-messenger RNA, (ii) a minimal
promoter comprising the transcription initiation element
(INR) and more upstream a TATA box, and (iii) may contain
regulatory elements that determine the specific expression
pattern of the promoter.

The term “promoter” as used herein is taken in a broad
context and refers to regulatory nucleic acid sequences
capable of effecting (driving and/or regulating) expression of
the sequences to which they are operably linked. A “pro-
moter” encompasses transcriptional regulatory sequences
derived from a classical genomic gene. Usually a promoter
comprises a TATA box, which is capable of directing the
transcription initiation complex to the appropriate transcrip-
tion initiation start site. However, some promoters do nothave
a TATA box (TATA-less promoters), but are still fully func-
tional for driving and/or regulating expression. A promoter
may additionally comprise a CCAAT box sequence and addi-
tional regulatory elements (i.e. upstream activating sequences
or cis-elements such as enhancers and silencers). A “pro-
moter” may also include the transcriptional regulatory
sequences of a classical prokaryotic gene, in which case it
may include a —35 box sequence and/or a =10 box transcrip-
tional regulatory sequences.

“Driving expression” as used herein means promoting the
transcription of a nucleic acid.

“Regulating expression” as used herein means influencing
the level, time or place of transcription of a nucleic acid. The
promoters of the present invention may thus be used to
increase, decrease or change in time and/or place transcrip-
tion of a nucleic acid. For example, they may be used to limit
the transcription to certain cell types, tissues or organs, or
during a certain period of time, or in response to certain
environmental conditions.

The promoter is preferably a plant-expressible promoter.
The term “plant-expressible” means being capable of regu-
lating expression in a plant, plant cell, plant tissue and/or
plant organ. Accordingly, the invention encompasses an iso-
lated nucleic acid as mentioned above, capable of regulating
transcription of an operably linked nucleic acid in a plant or in
one or more particular cells, tissues or organs of a plant.

The expression pattern of the promoters according to the
present invention were studied in detail and it was found that
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many of them were tissue-specific. Accordingly, the present
invention provides “tissue-specific” promoters. The term “tis-
sue-specific” shall be taken to indicate that expression is
predominantly in a particular tissue, tissue-type, organ or any
other part of the organism, albeit not necessarily exclusively
in said tissue, tissue-type, organ or other part. Accordingly,
the invention encompasses an isolated nucleic acid as men-
tioned above, capable of driving and/or regulating expression
(of an operably linked nucleic acid) in a tissue-specific man-
ner. Expression may be driven and/or regulated in the seed,
embryo, scutellum, aleurone, endosperm, leaves, flower,
calli, meristem, shoot meristem, discriminating centre, shoot,
shoot meristem and root. In grasses the shoot meristem is
located in the so-called discrimination zone from where the
shoot and the leaves originate.

A tissue-specific promoter is one example of a so-called
“regulated promoter”. These promoters are regulated by
endogenous signals such as the presence of certain transcrip-
tion factors, metabolites, plant hormones, or exogenous sig-
nals, such as ageing, stresses or nutritional status. These regu-
lations may have an effect on one or more different levels such
spatial specificity or temporal specificity. Encompassed
within the present invention is a nucleic acid as described
hereinabove, which is a “regulated promoter”. Examples of
regulated promoters are cell-specific promoters, tissue-spe-
cific promoters, organ-specific promoters, cell cycle-specific
promoters, inducible promoters or young tissue-specific pro-
moters.

Alternatively and/or additionally, some promoters of the
present invention display a constitutive expression pattern.
Accordingly, the present invention provides a promoter as
described hereinabove, which is a constitutive promoter. The
term “constitutive” means having no or very few spatial or
temporal regulations. The term “constitutive expression” as
used herein refers to a substantially continuously expression
in substantially all tissues of the organism. The skilled crafts-
man will understand that a “constitutive promoter” is a pro-
moter that is active during most, but not necessarily all,
phases of growth and development of the organism and
throughout most, but not necessarily all, parts of an organism.

The “expression pattern” of a promoter is not only influ-
enced by the spatial and temporal aspects, but also by the level
of expression. The level of expression is determined by the
so-called “strength” of a promoter. Depending on the result-
ing expression level, a distinction is made herein between
“weak” or “strong” promoters. Generally by “weak pro-
moter” is meant a promoter that drives expression of an oper-
ably linked nucleic acid at levels of about Y1000 transcripts to
about Yiooo0o transcripts to about Y5o0000 transcripts. Gener-
ally, by “strong promoter” is meant a promoter that drives
expression at levels of about /10 transcripts, to about Yoo or to
about Y000 transcripts.

According to a particular embodiment, the invention pro-
vides an isolated promoter as mentioned hereinabove, which
is a hybrid promoter. The term “hybrid promoter” as used
herein refers to a chimeric promoter made, for example, syn-
thetically, for example by genetic engineering. Preferred
hybrid promoters according to the present invention comprise
a part, preferably a functional part, of one of the promoters
according to the present invention and at least another part,
preferably a functional part of a promoter. The latter part, may
be a part of any promoter, including any one of the promoters
according to the present invention and other promoters. One
example of a hybrid promoter comprises regulatory
element(s) of a promoter according to the present invention
combined with the minimal promoter of another promoter.
Another example of a hybrid promoter is a promoter com-
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prising additional regulatory elements to further enhance its
activity and/or to alter its spatial and/or temporal expression
pattern.

The present invention also provides use of a functional
fragment of any one of SEQ ID NO 1 to 22 or variant thereof
for changing the expression pattern of a promoter. In such
methods, at least part of any of the nucleic acids according to
the present invention are combined with at least one fragment
of another promoter.

Further, the invention provides a genetic construct com-
prising:

(a) An isolated promoter as defined hereinabove

(b) A heterologous nucleic acid sequence operably linked

to isolated promoter of (a), and optionally

(c) A 3' transcription terminator

The term “genetic construct” as used herein means a
nucleic acid made by genetic engineering.

The term “operably linked” to a promoter as used herein
means that the transcription is driven and/or regulated by that
promoter. A person skilled in the art will understand that
being operably linked to a promoter preferably means that the
promoter is positioned upstream (i.e. at the 5'-end) of the
operably linked nucleic acid. The distance to the operably
linked nucleic acid may be variable, as long as the promoter of
the present invention is capable of driving and/or regulating
the transcription of the operably linked nucleic acid. For
example, between the promoter and the operably linked
nucleic acid, there might be a cloning site, an adaptor, a
transcription or translation enhancer.

The operably linked nucleic acid may be any coding or
non-coding nucleic acid. The operably linked nucleic acid
may be in the sense or in the anti-sense direction. Typically in
the case of genetic engineering of host cells, the operably
linked nucleic acid is to be introduced into the host cell and is
intended to change the phenotype of the host cell. Alterna-
tively, the operably linked nucleic acid is an endogenous
nucleic acid from the host cell.

The term “heterologous™ as used herein is intended to be
“heterologous to the promoter of the present invention”. A
nucleic acid that is heterologous to the promoter of the present
invention is not naturally occurring in the nucleic acid
sequences flanking the promoter of the present invention
when it is in its biological genomic environment. While the
nucleic acid may be heterologous to the promoter of the
present invention, it may be homologous or native or heter-
ologous or foreign to the plant host cell. The heterologous
operably linked nucleic acid may be any nucleic acid (for
example encoding any protein), provided that it comprises or
it is flanked by at least one nucleotide which is normally not
flanking the promoter of the present invention.

The term “transcription terminator” as used in (c) refers to
a DNA sequence at the end of a transcriptional unit which
signals termination of transcription. Terminators are 3'-non-
translated DNA sequences usually containing a polyadenyla-
tion signal, which facilitates the addition of polyadenylate
sequences to the 3'-end of a primary transcript. Terminators
active in and/or isolated from viruses, yeasts, moulds, bacte-
ria, insects, birds, mammals and plants are known and have
been described in literature. Examples of terminators suitable
for use in the genetic constructs of the present invention
include the Agrobacterium tumefaciens nopaline synthase
(NOS) gene terminator, the Agrobacterium tumefaciens
octopine synthase (OCS) gene terminator sequence, the Cau-
liflower mosaic virus (CaMV) 35S gene terminator sequence,
the Oryza sativa ADP-glucose pyrophosphorylase terminator
sequence (13'Bt2), the Zea mays zein gene terminator
sequence, the rbcs-1A gene terminator, and the rbes-3A gene
terminator sequences, amongst others.
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The present invention also provides an expression cassette,
a transformation vector or a plant expression vector compris-
ing a genetic construct as described above.

An “expression cassette” as meant herein refers to a mini-
mal genetic construct necessary for expression of a nucleic
acid. A typical expression cassette comprises a promoter-
gene-terminator combination. An expression cassette may
additionally comprise cloning sites, for example Gateway™
recombination sites or restriction enzyme recognition sites, to
allow easy cloning of the operably linked nucleic acid or to
allow the easy transfer of the expression cassette into a vector.
An expression cassette may further comprise 5' untranslated
regions, 3' untranslated regions, a selectable marker, tran-
scription enhancers or translation enhancers.

With “transformation vector” is meant a genetic construct,
which may be introduced in an organism by transformation
and may be stably maintained in said organism. Some vectors
may be maintened in for example Escherichia coli, A. tume-
faciens, Saccharomyces cerevisiae or Schizosaccharomyces
pombe, while others such as phagemids and cosmid vectors,
may be maintained in bacteria and/or viruses. Transformation
vectors may be multiplied in their host cell and may be iso-
lated again therefrom to be transformed into another host cell.
Vector sequences generally comprise a set of unique sites
recognized by restriction enzymes, the multiple cloning site
(MCS), wherein one or more non-vector sequence(s) can be
inserted. Vector sequences may further comprise an origin of
replication which is required for maintenance and/or replica-
tion in a specific host cell. Examples of origins of replication
include, but are not limited to, the fl-ori and colE1.

“Expression vectors” form a subset of transformation vec-
tors, which, by virtue of comprising the appropriate regula-
tory sequences, enable expression of the inserted non-vector
sequence(s). Expression vectors have been described which
are suitable for expression in bacteria (e.g. E. coli), fungi (e.g.
S. cerevisiae, S. pombe, Pichia pastoris), insect cells (e.g.
baculoviral expression vectors), animal cells (e.g. COS or
CHO cells) and plant cells. One suitable expression vector
according to the present invention is a plant expression vector,
useful for the transformation of plant cells, the stable integra-
tion in the plant genome, the maintenance in the plant cell and
the expression of the non-vector sequences in the plant cell.

Typically, a plant expression vector according to the
present invention comprises a nucleic acid of any one of SEQ
ID NO 1 to 22 or a variant thereof as described hereinabove,
optionally operably linked to a second nucleic acid. Typically,
a plant expressible vector according to the present invention,
further comprises T-DNA regions for stable integration into
the plant genome (for example the left border and the right
border regions of the Ti plasmid).

The genetic constructs of the invention may further com-
prise a “selectable marker”. As used herein, the term “select-
able marker” includes any gene, which confers a phenotypeto
a cell in which it is expressed, to facilitate the identification
and/or selection of cells that are transfected or transformed.
Suitable markers may be selected from markers that confer
antibiotic or herbicide resistance. Cells containing the genetic
construct will thus survive antibiotics or herbicide concentra-
tions that kill untransformed cells. Examples of selectable
marker genes include genes conferring resistance to antibiot-
ics (such as nptll encoding neomycin phosphotransferase
capable of phosphorylating neomycin and kanamycin, or hpt
encoding hygromycin phosphotransferase capable of phos-
phorylating hygromycin), to herbicides (for example bar
which provides resistance to Basta; aroA or gox providing
resistance against glyphosate), or genes that provide a meta-
bolic trait (such as manA that allows plants to use mannose as
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sole carbon source). Visual marker genes result in the forma-
tion of colour (for example beta-glucuronidase, GUS), lumi-
nescence (such as luciferase) or fluorescence (Green Fluores-
cent Protein, GFP, and derivatives thereof). Further examples
of suitable selectable marker genes include the ampicillin
resistance (Ampr), tetracycline resistance gene (Tcr), bacte-
rial kanamycin resistance gene (Kanr), phosphinothricin
resistance gene, and the chloramphenicol acetyltransferase
(CAT) gene, amongst others.

Furthermore, the present invention encompasses a host cell
comprising an isolated promoter, or a genetic construct, or an
expression cassette, or a transformation vector or an expres-
sion vector according to the invention as described herein-
above. In particular embodiments of the invention, the host
cell is selected from bacteria, algae, fungi, yeast, plants,
insect or animal host cells.

In one particular embodiment, the invention provides a
transgenic plant cell comprising an isolated promoter accord-
ing to the invention, or an isolated nucleic acid, or a genetic
construct, or an expression cassette, or a transformation vec-
tor or an expression vector according to the invention as
described hereinabove. Preferably said plant cell is a dicot
plant cell or a monocot plant cell, more preferably a cell of
any of the plants as mentioned herein. Preferably, in the
transgenic plant cell according to the invention, the promoter
or the genetic construct of the invention is stably integrated
into the genome of the plant cell.

The invention also provides a method for the production of
a transgenic plant, comprising:

(a) Introducing into a plant cell an isolated promoter, for

example any one of SEQ ID NO 1 to SEQ ID NO 22, or
a variant or fragment thereof, or a genetic construct, or
an expression cassette, or a transformation vector or an
expression vector according to the present invention and
as described hereinabove, and

(b) Cultivating said plant cell under conditions promoting

plant growth.

“Introducing” the above mentioned isolated promoter, or
genetic construct, or expression cassette, or transformation
vector or expression vector, into a host cell (e.g. plant cell) is
preferably achieved by transformation. The term “transfor-
mation” as used herein encompasses the transfer of an exog-
enous polynucleotide into a host cell, irrespective of the
method used for transfer. In particular for plants, tissues
capable of clonal propagation, whether by organogenesis or
embryogenesis, are suitable to be transformed with a genetic
construct of the present invention and a whole plant may be
regenerated therefrom. The particular tissue chosen will vary
depending on the clonal propagation systems available for,
and best suited to, the particular plant species being trans-
formed. Exemplary tissue targets include leaf disks, pollen,
embryos, cotyledons, hypocotyls, megagametophytes, callus
tissue, existing meristematic tissue (e.g., apical meristem,
axillary buds, and root meristems), and induced meristem
tissue (e.g., cotyledon meristem and hypocotyl meristem).
The polynucleotide may be transiently or stably introduced
into a plant cell and may be maintained non-integrated, for
example, as a plasmid. Alternatively, it may be integrated into
the plant genome.

Transformation of a plant species is now a fairly routine
technique. Advantageously, any of several transformation
methods may be used to introduce the nucleic acids of the
invention into a suitable ancestor cell. Transformation meth-
ods include the use of liposomes, electroporation, chemicals
that increase free DNA uptake, injection of the DNA directly
into the plant, particle gun bombardment, transformation
using viruses or pollen and microprojection. Methods may be
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selected from the calcium/polyethylene glycol method for
protoplasts (Krens, F. A. et al., 1882, Nature 296, 72-74;
Negrutiu . et al., June 1987, Plant Mol. Biol. 8, 363-373);
electroporation of protoplasts (Shillito R. D. et al., 1985 Bio/
Technol 3, 1099-1102); microinjection into plant material
(Crossway A. et al., 1986, Mol. Gen. Genet. 202, 179-185);
DNA or RNA-coated particle bombardment (Klein T. M. et
al., 1987, Nature 327, 70) infection with (non-integrative)
viruses and the like. A preferred transformation method for
the production of transgenic plant cells according to the
present invention, is an Agrobacterium mediated transforma-
tion method.

Transgenic rice plants comprising any one of the promoters
of'the present invention are preferably produced via Agrobac-
terium-mediated transformation using any of the well-known
methods for rice transformation, such as the ones described in
any of the following: published European patent application
EP 1198985 A1, Aldemita and Hodges (Planta, 199, 612-617,
1996); Chan et al. (Plant Mol. Biol. 22 (3) 491-506, 1993);
Hiei et al. (Plant J. 6 (2) 271-282, 1994); which disclosures
are incorporated by reference herein as if fully set forth. In the
case of corn transformation, the preferred method is as
described in either Ishida et al. (Nat. Biotechnol. 1996 June;
14(6): 745-50) or Frame et al. (Plant Physiol. 2002 May;
129(1): 13-22), which disclosures are incorporated by refer-
ence herein as if fully set forth.

Generally after transformation, plant cells or cell group-
ings are selected for the presence of one or more markers
which are encoded by plant-expressible genes co-transferred
with the gene of interest (which could be under the control of
any of the promoters of the present invention), following
which the transformed material may be cultivated under con-
ditions promoting plant growth.

The resulting transformed plant cell may then be used to
regenerate a transformed plant in a manner known to persons
skilled in the art. Accordingly, the method for the production
of a transgenic plant as described hereinabove, may further
comprise regenerating a plant from said plant cell of (a).

The present invention further provides a plant comprising
a plant cell as described hereinabove. The plants may also be
able to grow, or even reach maturity including for example
fruit production, seed formation, seed ripening and seed set-
ting.

Furthermore, progeny may be produced from these seeds,
which progeny may be fertile. Alternatively or additionally,
the transformed and regenerated plants may also produce
progeny by non-sexual propagation such as cloning, grafting.
The generated transformed plants may be propagated by a
variety of means, such as by clonal propagation or classical
breeding techniques. For example, a first generation (or T1)
transformed plant may be selfed to give homozygous second
generation (or T2) transformants, and the T2 plants further
propagated through classical breeding techniques.

The generated transformed organisms may take a variety of
forms. For example, they may be chimeras of transformed
cells and non-transformed cells; clonal transformants (e.g.,
all cells transformed to contain the expression cassette);
grafts of transformed and untransformed tissues (e.g., in
plants, a transformed rootstock grafted to an untransformed
scion).

Following DNA transfer and growth of the transformed
cells, putatively transformed plant cells or plants may be
evaluated, for instance using Southern analysis, for the pres-
ence of the gene of interest, copy number and/or genomic
organization. Alternatively or additionally, expression levels
or expression patterns of the newly introduced DNA may be

20

25

30

35

40

45

50

55

60

65

12

undertaken using northern and/or Western analysis, both
techniques being well known to persons having ordinary skill
in the art.

The present invention clearly extends to plants obtainable
by any of the methods according to the present invention,
which plants comprise any of the isolated promoters or the
constructs of the present invention. The present invention
clearly extends to any plant parts and propagules of such
plant. The present invention extends further to encompass the
progeny of a primary transformed cell, tissue, organ or whole
plant that has been produced by any of the aforementioned
methods, the only requirement being that progeny exhibit the
same genotypic and/or phenotypic characteristic(s) as those
produced in the parent by the methods according to the inven-
tion. The invention also extends to harvestable parts of a plant,
such as but not limited to seeds, leaves, fruits, flowers, stem
cultures, stem, rhizomes, roots, tubers, bulbs and cotton
fibers.

The term “plant” or “plants” as used herein encompasses
whole plants, ancestors and progeny of plants and plant parts,
including seeds, shoots, stems, roots (including tubers), and
plant cells, tissues and organs. The term “plant” therefore also
encompasses suspension cultures, embryos, meristematic
regions, callus tissue, gametophytes, sporophytes, pollen,
and microspores. Plants that are particularly useful in the
methods of the invention include all plants which belong to
the superfamily Viridiplantae, in particular monocotyledon-
ous and dicotyledonous plants including a fodder or forage
legume, ornamental plant, food crop, tree, or shrub selected
from the list comprising Acacia spp., Acer spp., Actinidia
spp., Aesculus spp., Agathis australis, Albizia amara, Also-
phila tricolor, Andropogon spp., Arachis spp, Areca catechu,
Astelia fragrans, Astragalus cicer, Baikiaea plurijuga, Betula
spp., Brassica spp., Bruguiera gymnorrhiza, Burkea afri-
cana, Butea frondosa, Cadaba farinosa, Calliandra spp,
Camellia sinensis, Canna indica, Capsicum spp., Cassia
spp., Centroema pubescens, Chaenomeles spp., Cinnamo-
mum cassia, Coffea arabica, Colophospermum mopane,
Coroniffia varia, Cotoneaster serotina, Crataegus spp.,
Cucumis spp., Cupressus spp., Cvathea dealbata, Cydonia
oblonga, Cryptomeria japonica, Cymbopogon spp., Cynthea
dealbata, Cydonia oblonga, Dalbergia monetaria, Davallia
divaricata, Desmodium spp., Dicksonia squarosa, Dihetero-
pogon amplectens, Dioclea spp, Dolichos spp., Dorycnium
rectum, Echinochloa pyramidalis, Ehrartia spp., Eleusine
coracana, Eragrestis spp., Evythrina spp., Eucalyptus spp.,
Euclea schimperi, Eulalia villosa, Fagopyrum spp., Feijoa
sellowiana, Fragaria spp., Flemingia spp, Freycinetia bank-
sii, Geranium thunbergii, Ginkgo biloba, Glycine javanica,
Gliricidia spp, Gossypium hirsutum, Grevillea spp., Gui-
bourtia coleosperma, Hedysarum spp., Hemarthia altissima,
Heteropogon contortus, Hordeum vulgarve, Hyparrhenia
rufa, Hypericum erectum, Hyperthelia dissoluta, Indigo
incarnata, Iris spp., Leptarrhena pyrolifolia, Lespediza spp.,
Lettuca spp., Leucaena leucocephala, Loudetia simplex,
Lotonus bainesii, Lotus spp., Macrotyloma axillare, Malus
spp., Manihot esculenta, Medicago sativa, Metasequoia
glyptostroboides, Musa sapientum, Nicotianum spp., Ono-
brychis spp., Ornithopus spp., Oryza spp., Peltophorum afvi-
canum, Pennisetum spp., Persea gratissima, Petunia spp.,
Phaseolus spp., Phoenix canariensis, Phormium cookianum,
Photinia spp., Picea glauca, Pinus spp., Pisum sativum,
Podocarpus totara, Pogonarthria fleckii, Pogonarthria
squarrosa, Populus spp., Prosopis cineraria, Pseudotsuga
menziesii, Pterolobium stellatum, Pyrus communis, Quercus
spp., Rhaphiolepsis umbellata, Rhopalostylis sapida, Rhus
natalensis, Ribes grossularia, Ribes spp., Robinia pseudoa-
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cacia, Rosa spp., Rubus spp., Salix spp., Schyzachyrium san-
guineum, Sciadopitys verticillata, Sequoia sempervirens,
Sequoiadendron giganteum, Sorghum bicolor, Spinacia spp.,
Sporobolus fimbriatus, Stiburus alopecuroides, Stylosanthos
humilis, Tladehagi spp, laxodium distichum, Themeda trian-
dra, Trifolium spp., Triticum spp., Tsuga heterophylla, Vac-
cinium spp., Vicia spp. Vitis vinifera, Watsonia pyramidata,
Zantedeschia aethiopica, Zea mays, amaranth, artichoke,
asparagus, broccoli, brussel sprout, cabbage, canola, carrot,
cauliflower, celery, collard greens, flax, kale, lentil, oilseed
rape, okra, onion, potato, rice, soybean, straw, sugarbeet,
sugar cane, sunflower, tomato, squash, and tea, trees and
algae amongst others. According to a preferred feature of the
present invention, the plant is a crop plant such as soybean,
sunflower, canola, alfalfa, rapeseed, cotton, tomato, potato,
tobacco, squash, papaya, poplar, leguminosa, flax, lupinus or
sorghum. According to another preferred embodiment of the
present invention the plant is a monocotyledonous plant, such
as sugarcane, further preferable a cereal such as rice, maize,
wheat, barley, millet, rye or oats.

The invention further provides a method for driving and/or
regulating expression of a nucleic acid in a plant or plant cell,
comprising:

a) Operably linking a nucleic acid to an isolated nucleic
acid according to the invention as described herein-
above, such as to any one of SEQ ID NO 1to 22 or a
variant or fragment thereof, and

b) Introducing the resultant genetic construct into a plant or
plant cell.

Preferably the operably linked nucleic acid of (a) is heter-
ologous to the nucleic acids according to the present inven-
tion.

This method may further comprise cultivating the trans-
formed plant or plant cell under conditions promoting
growth, promoting regeneration and/or promoting matura-
tion.

Furthermore, the expression of the operably linked nucleic
acid may be driven and/or regulated in particular cells, tissues
or organs of a plant. Accordingly, the invention provides a
method as described above, wherein the expression is consti-
tutive expression or tissue-specific expression. For these
embodiments, reference is made to the example section
where the specific expression patterns of the promoters
according to the invention are described and where different
types of tissue-specific expression are detailed.

The present invention further encompasses the use of an
isolated nucleic acid as defined hereinabove to drive and/or
regulate expression of an operably linked nucleic acid.

(1) The person skilled in the art will recognize that provision
of'sequences SEQ ID NO 1 to 22, readily makes available the
tools to isolate related promoters, which may have substantial
sequence identity to any of SEQ ID NO 1 to 22. Additionally,
provision of sequences SEQ ID NO 23 to 44 (CDS corre-
sponding to the promoters of the present invention, see Table
1), readily makes available the tools to isolate related promot-
ers, of which the related CDSs may have substantial sequence
identity to any of SEQ ID NO 23 to 44. Therefore the present
invention also encompasses a method for isolating nucleic
acids, capable of driving and/or regulating expression of an
operably linked nucleic acid, comprising screening a nucleic
acid sequence database to find homologues of any of the
sequences represented by SEQ ID NO 1 to 22 or SEQ ID NO
23 to 44. Subsequently these homologues are used to screen a
library with genomic DNA, which library is for example
prepared from the organism of origin of the above mentioned
homologue. The screening procedure may for example
involve hybridization. Subsequently, the genomic DNA that
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matches the homologue, is analysed to identify the transcrip-
tion initiation site and the translation initiation site of the gene
corresponding to the homologue. Finally, specific primers are
designed for amplification of a nucleic acid located in the
region upstream (at the 5' end) of said translation initiation
site.

The present invention extends to the identification of regu-
latory proteins that are involved in the regulation of the activ-
ity of the promoters according to the present invention. Such
identification may be achieved using a yeast one-hybrid sys-
tem. In such a yeast one-hybrid system the sequences accord-
ing to any one of SEQ ID NO 1 to 22 are operably linked to the
GAL transcription activator and transformed to a yeast cell
culture. That yeast cell culture is again transformed with a
library of constructs encoding candidate regulatory factors.

The present invention will now be described with reference
to the following figures in which:

FIG. 1 shows a general schematic representation of a pro-
moter. Regulatory elements are sequences that may for
example be responsible for special and/or temporal regula-
tion of the promoter activity. The minimal promoter is the
minimal sequence necessary and sufficient to drive expres-
sion. It includes a TATA box, which is necessary to correctly
direct the RNA polymerase II to the transcription initiation
site. The transcription initiation element (INR) includes the
transcription initiation start site. The 5' untranslated region
(5'UTR) is the region that is transcribed into pre-messenger
RNA and eventually into mRNA, but is not translated into
protein. The translation initiation codon is represented by the
startcodon ATG.

FIG. 2 is a map of the vector p4581 useful for expression in
plants of'a p-glucuronidase (GUS) gene under control of any
one of the promoters according to the invention. This binary
vector comprises a Gateway recombination cassette, suitable
for the recombination cloning of any of the promoters of the
present invention in front of the Escherichia coli p-glucu-
ronidase (GUS) gene. This cassette contains a chlorampheni-
col resistance gene (CamR) and the ccdB suicide gene for
counter selection of non-recombined plasmids, This GUS
expression cassette further comprises the double terminator
sequence T-zein and T-rbeS-deltaGA. This expression cas-
sette is located within the left border (LB repeat, LB Ti C58)
and the right border (RB repeat, RB Ti C58) of the nopaline Ti
plasmid. Cloned within these borders are also selectable
marker and a screenable marker genes each under control of
a constitutive promoter and a terminator sequence. This vec-
tor also contains an origin of replication (pBR322) for bacte-
rial replication and a bacterial selectable marker (Spe/SmeR)
for bacterial selection.

The following figures show the results of the GUS staining
of plants or plant parts transformed with the reporter vector
p4581 carrying a promoter according to the present invention
operably linked to the reporter gene GUS. Plants denoted “C
plants” are transgenic plants grown to about 5 cm; Plants
denoted “B plants” are grown to about 10 cm; and plants
denoted “A plants” are grown to maturity. These A plants
were used to collect different tissue samples from old leaves,
young leaves and seeds.

FIG. 3 shows the expression pattern of PRO0110 (RCc3,
SEQ ID NO 1). GUS staining is visible in roots.

FIG. 4 shows the expression pattern of PRO000S (putative
beta-amylase, SEQ ID NO 2). GUS staining is visible in
seeds, more specifically in the embryo or in the scutellum of
the embryo.

FIG. 5 shows the expression pattern of PRO0009 (putative
cellulose synthetase, SEQ ID NO 3). GUS staining is visible
in roots.



US 8,847,016 B2

15

FIG. 6 shows the expression pattern of PRO0058 (protein-
ase inhibitor Rgpi9, SEQ ID NO 4). GUS staining is visible in
the seeds.

FIG. 7 shows the expression pattern of PRO0061 (beta
expansine EXPB9, SEQ ID NO 5). GUS staining is visible in
young flowers of A plants (A) and in other young expanding
tissues of B plants (B) and C plants (C).

FIG. 8 shows the expression pattern of PRO0063 (putative
structural protein, SEQ ID NO 6). GUS staining is visible in
young tissues, for example in the calli (A) or old leaves,
young leaves and seeds of “A plants” (B).

FIG. 9 shows the expression pattern of PRO0081 (putative
caffeoyl-CoA 3-O-methyltransferase, SEQ ID NO 7). GUS
staining is visible in young tissues, particularly of the shoot.

FIG. 10 shows the expression pattern of PRO0091 (prola-
mine RP5, SEQ ID NO 8). GUS staining is visible in seeds
(A), particularly in the endosperm, and in meristem (B).

FIG. 11 shows the expression pattern of PRO009S5 (puta-
tive amino peptidase, SEQ ID NO 9). GUS staining is visible
in seeds, more particularly in the embryo.

FIG. 12 shows the expression pattern of PRO0111 (ucla-
cyanin 3-like protein, SEQ ID NO 10). GUS staining is vis-
ible in roots and in meristem.

FIG. 13 shows the expression pattern of PRO0116 (26S
proteasome regulatory particle non-ATPase subunit 11, SEQ
ID NO 11). GUS staining is weakly visible in the whole plant
(weak constitutive) and is particularly visible in meristem.

FIG. 14 shows the expression pattern of PRO0117 (puta-
tive 408 ribosomal protein, SEQ ID NO 12). GUS staining is
visible in the seeds, more particularly in the endosperm.

FIG. 15 shows the expression pattern of PRO0122 (chlo-
rophyll a/b-binding protein presursor (Cab27), SEQ ID NO
13). GUS staining is visible in the shoot.

FIG. 16 shows the expression pattern of PRO0123 (puta-
tive protochlorophyllide reductase, SEQ ID NO 14). GUS
staining is visible in the shoot (above-ground tissues).

FIG. 17 shows the expression pattern of PRO0133 (chiti-
nase Cht-3, SEQ ID NO 15). GUS staining is visible in the
roots and meristem.

FIG. 18 shows the expression pattern of PRO0151 (WSI18,
SEQID NO 16). GUS staining is visible in the calli and upper
plant parts (A) as well as in the aleurone layer and embryo
B).

FIG. 19 shows the expression pattern of PRO0169 (aqua-
porine, SEQ ID NO 17). GUS staining is visible in the whole
plant (constitutive expression).

FIG. 20 shows the expression pattern of PRO0170 (High
mobility group protein, SEQ ID NO 18). GUS staining is
strongly visible in the whole plant as is illustrated by the “B
plants” (A), and various tissues such as old leaves, young
leaves and seeds (B) and calli (C) (constitutive expression).

FIG. 21 shows the expression pattern of PRO0171 (revers-
ibly glycosylated protein RGP1, SEQ ID NO 19). GUS stain-
ing is visible in all plant parts (constitutive expression).

FIG. 22 shows the expression pattern of PRO0173 (cyto-
solic MDH, SEQ ID NO 20). GUS staining is visible in all
plant parts and particularly in the shoot (above-ground tis-
sues) and seeds.

FIG. 23 shows the expression pattern of PROO0175
(RAB21, SEQ ID NO 21). GUS staining is weakly visible in
calli (A), meristems and young leaves, and is strongly visible
in developing and maturing seeds (B) more particularly in the
embryo.

FIG. 24 shows the expression pattern of PRO0177 (Cdc2-
1, SEQ ID NO 22). GUS staining is weakly visible in mer-
istem and in leaf sheets.
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EXAMPLES

The promoters according to the present invention were
isolated as DNA regions spanning about 1.2 kb of the
sequence upstream of the translation initiation codon (i.e. first
ATG, which codon was excluded) from various rice genes.
For determination of their nucleic acid sequence and their
expression pattern, the following procedure was followed:
First in silico studies on genomic rice sequences were per-
formed. However, procedures based on automated prediction
programs to locate promoter-like nucleic acid sequence are
highly error prone, even for the localization the best-charac-
terized promoter control elements such as the TATA box and
the transcription initiation element (INR). Also, in silico
determination of expression pattern is extremely speculative.
Therefore, to obtain unambiguous data about the nucleic acid
sequence and the expression pattern of the promoters, in vivo
studies were performed encompassing (i) isolation of the
promoter nucleic acid sequence; (ii) operably linking a
reporter gene to the promoter and introducing the resulting
genetic construct into a host organisms; (iii) growing the
transformed host cell under conditions allowing expression of
the reporter gene, and (iv) determination of the reporter gene
activity in the different tissues of the host organism. These
methods are now described in more detail.

Example 1
Identification and Isolation of the Promoters

Identification of Rice ESTs, the Corresponding
Genes and their Location in the Rice Genome

Sequence databases, comprising rice sequences, were
searched for rice expressed sequence tags (ESTs). Subse-
quently an “in silico” Northern-blot was performed to allow
identification of EST families that are strongly expressed or
that are specific for a particular organ. This analysis included
normalization of the numbers of ESTs isolated from different
plant organs. The ESTs families with an interesting distribu-
tion among source cDNA libraries were selected for further
analysis and sequence homology searches. After sequence
homology searches in combination with scanning scientific
data, the genes that correspond to those families of ESTs were
identified from sequence databases and a (putative) function
and corresponding gene name was given (see Table 1). Sub-
sequently, the corresponding promoter region was isolated by
the following procedure. In a first step the TIGR database was
searched to find a tentative contig corresponding to an EST
family. Sequence homology was found using standard com-
puter programs, such as Blast N using standard parameters
(typically G Cost to open a gap=5, E Cost to extend a gap=2,
q Penalty for a mismatch in the blast portion of run=-3, r
Reward for a match in the blast portion of run=1, e Expecta-
tion value=10.0, W Word size=11, v Number of one-line
descriptions=100, b Number of alignments to show=100,
Matrix=BLOSUMS62). The TIGR database (The Institute for
Genomic Research), provides Tentative Contigs (TC) which
are sequence predictions based on contig building from all
known EST, from all known ¢cDNA and from reconstructed
mRNA. The TCs used for identification of the promoters of
the present invention are represented in Table 1. In a second
step these TCs were used to locate the corresponding gene on
a genomic sequence, which gene comprises the coding region
as well as the promoter region. Generally, these genomic
sequences were BAC clones, which are represented herein by
their Genbank accession number (see Table 1). From these
BAC clones the sequence identity of the promoter region
could be determined.
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list of rice promoters of the present invention. The promoter sequences are
represented herein by their SEQ ID NO and promoter number (PRO). The coding sequences
(CDS) naturally driven by a promoter of the present invention are represented by their name,
by SEQ ID NO and by Tentative contig (TC) accession number of the TIGR database. The
Genomic sequences (BAC clones or genes) comprising a promoter region of the present
invention are represented by their Genbank accession number.

Prom Prom CDS BAC clone
SEQ ID NO number CDS name SEQ ID NO CDSTC  (*or gene)
1 PRO0110  RCc3 23 TC89946  AC037426
2 PROO000S5  putative beta-amylase 24 TC90358  AC022457
3 PROO0009  putative cellulose synthase 25 TC83635 AC022457
4 PRO0058  proteinase inhibitor Rgpi9 26 TC83117  AF044059
5 PRO0061  beta expansine EXPB9 27 TC89913  AC020666
6 PRO0063  structural protein 28 TC89985 AP001278
7 PRO0081  putative caffeoyl-CoA 3-O- 29 TC89891  AP000364
methyltransferase
8 PRO0091  prolamine RP3 30 TC89670  AF156714*
9 PRO0095  putative methionine aminopeptidase 31 TC89883  AC027133
10 PROO111 uclacyanin 3-like protein 32 TC90434  AT307662
11 PROO0116 268 proteasome regulatory particle 33 TC83072  AP000969
non-ATPase subunit 11
12 PROO0117  putative 40S ribosomal protein 34 TC90038  AC090871
13 PRO0122  chlorophyll a/b-binding protein presursor 35 TC82936  AP004700
(Cab27)
14 PRO0123  putative protochlorophyllide reductase 36 TC89839  AL606456
15 PRO0133  chitinase Cht-3 37 TC85888 D16223*
16 PRO0151 WSII8 38 TC84300  AP003023
17 PRO0169  aquaporine 39 TC89687  AP005108
18 PRO0170 High mobility group protein 40 TC89846  AP004004
19 PROO0171 reversibly glycosylated protein RGP1 41 TC82935  AC090874
20 PRO0173  cytosolic MDH 42 TC82977 AC037425
21 PRO0175 RAB21 43 TC83646  Y00842*
22 PRO0177 Cde2-1 44 TC90619  AP004765

Identification and Isolation of the Promoter Regions of Rice
Genes

Starting from the sequence information of the genes and
their location in the rice genome, the promoter regions of
these genes were isolated as the DNA region spanning about
1.2 kb upstream of the translation initiation codon (i.e. first
ATG), which codon was excluded. When an intervening
sequence such as an intron, was present in the 5' untranslated
region of the gene, the isolated DNA region was taken as the
region spanning about 1.2 kb plus the length of that interven-
ing sequence. The promoter regions were isolated from
genomic DNA of Oryza sativa Japonica or exceptionally
from Oryza sativa Indica via PCR using specific primers.
These specific primers comprise AttB recombination sites,
suitable for recombination cloning of the isolated promoter
region These specific primers are herein represented as SEQ
ID NO 45 to 88 and are listed in Table 2. Conditions for PCR
were as follows: 1 cycle of 2 min at 94° C., 35 cycles of 1 min
at 94° C., 1 min at 58° C. and 2 min at 68° C., and 1 cycle of
5 min at 68° C. The length of the expected PCR fragment is
also indicated in Table 2. The corresponding PCR fragment
was purified from the PCR reaction mix via gele electro-
phoresis and subsequent purification using Zymoclean Gel
DNA Recovery Kit (Zymo Research, Orange, Calif.).

TABLE 2

Overview of the primers used to isolate the rice promoters of
the present invention and the length of the rice promoter regions.

Pro- Primer Primer
moter forward reverse
SEQ  Promoter Prom SEQ Primer SEQ Primer
IDNO  number length IDNO  forward IDNO  reverse
1 PROO110 1264 45 prm3780 67 prm3781
2 PRO0005 1215 46 prm2768 68 prm2769
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TABLE 2-continued

Overview of the primers used to isolate the rice promoters of
the present invention and the length of the rice promoter regions.

Pro- Primer Primer

moter forward reverse
SEQ  Promoter Prom SEQ Primer SEQ Primer
IDNO  number length IDNO  forward IDNO  reverse
3 PRO0009 1038 47 prm?2420 69 prm2421
4 PRO0058 1301 48 prm?2853 70 prm?2854
5 PRO0O061 1243 49 prm2426 71 prm2427
6 PRO0063 1019 50 prm?2855 72 prm2856
7 PRO0O0O81 1212 51 prm3025 73 prm3026
8 PRO0091 1052 52 prm3029 74 prm3030
9 PRO0095 1216 53 prm3061 75 prm3062
10 PROO111 1237 54 prm3031 76 prm3032
11 PROO116 1100 55 prm3051 77 prm3052
12 PROO117 1216 56 prm3592 78 prm3049
13 PROO122 1210 57 prm5131 79 prm?2195
14 PRO0123 123 58 prm3782 80 prm2197
15 PROO133 1808 39 prm?2844 81 prm?2845
16 PROO151 1828 60 prm2973 82 prm2974
17 PROO169 1267 61 prm3770 83 prm3771
18 PRO0O170 1130 62 prm3772 84 prm3773
19 PROO171 1230 63 prm3774 85 prm3775
20 PROO173 1234 64 prm3776 86 prm3777
21 PROO175 1553 65 prm3800 87 prm3801
22 PROO177 1087 66 prm5135 88 prm5136

Example 2

Cloning of Promoter-GUS Reporter Vectors for Plant
Transformation

The purified PCR fragments of Example 1, corresponding
to the promoter regions of the present invention, were cloned
into the pPDONR201 entry plasmid of the Gateway™ system
(Life Technologies) using the “BP recombination reaction”.
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The identity and base pair composition of the cloned insert
was confirmed by sequencing and additionally, the resulting
plasmid was tested via restriction digests.

In order to clone each of the promoters of the present
invention in front of a reporter gene, each entry clone of
Example 1 was subsequently used in an “LR recombination
reaction” (Gateway TM) with the destination vector p4581.
This destination vector was designed to operably link each
promoter of the present invention to the Escherichia coli
beta-glucuronidase (GUS) gene via the substitution of the
Gateway recombination cassette in front of the GUS gene.
Furthermore this destination vector is suitable for transfor-
mation of plants and comprises within the T-DNA left and
right borders the resulting promoter-GUS cassette and select-
able marker and screenable marker cassettes (see FIG. 2). The
resulting reporter vectors, comprising a promoter of the
present invention operably linked to GUS, are subsequently
transformed into Agrobacterium strain LBA4044 and subse-
quently into rice plants using standard transformation tech-
niques.

Example 3

Expression Patterns of the Promoter-GUS Reporter
Cassette in Plants

Growth and Harvest of Transgenic Plants or Plant
Parts at Various Stages (C Plants, B Plants and A
Plants)

For each promoter-GUS reporter construct, 3 TO trans-
genic rice plants were generated from transformed cells. Plant
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growth was performed under normal conditions. The first
transgenic plant was sacrificed for GUS staining when it had
reached a size of about 5 cm, which plant is named herein “C
plant”. The second transgenic plant was sacrificed for GUS
staining when it had reached a size of about 10 cm, which
plant is named herein “B plant”. The third transgenic plant
was kept for seed production and is named herein “A plant”.
GUS staining was performed on complete C and B plants. On
A plants, GUS staining was performed on leaf pieces, flowers
and section of seeds at various developmental stages. A plants
were allowed to set seed, which seeds were used after harvest
for confirmation of the expression pattern in T1 plants.
GUS Staining

The sacrificed plants or plant parts were covered with 90%
ice-cold acetone and incubated for 30 min at 4° C. After 3
washes of 5 min with Tris buffer [15.76 g Trizma HCI (Sigma
T3253)+2,922 g NaCl in 1 I bidi, adjusted to pH 7.0 with
NaOH], the material was covered by a Tris/ferricyanate/X-
Gluc solution [9.8 ml Tris buffer+0.2 ml ferricyanate stock
(0.33 g Potassium ferricyanate (Sigma P3667) in 10 ml Tris
buffer)+0.2 ml X-Gluc stock (26.1 mg X-Gluc (Europa Bio-
products ML 113A) in 500 pl DMSO)]. Vacuum infiltration
was applied for 15 to 30 minutes. The plants or plant parts
were incubated forup to 16 hours at 37° C. until development
of'blue colour was visible. The samples were washed 3 times
for 5 minutes with Tris buffer. Chlorophyll was extracted in
ethanol series of 50%, 70% and 90% (each for 30 minutes).
Expression Patterns of the Promoters of the Present Invention

The expression patterns of the rice promoters ofthe present
invention are summarized in Table 3.

TABLE 3

expression patterns of the rice promoters of the present invention

Promoter name

Expression pattern

PRO Promoter
SEQ ID NO number

1 PROO0110
2 PRO0005
3 PRO0009
4 PRO0058
5 PRO0061
6 PRO0063
7 PRO0081
8 PRO0091
9 PRO0095
10 PROO111
11 PROO0116
12 PROO0117
13 PRO0122
14 PRO0123
15 PRO0133
16 PROO0151
17 PRO0169
18 PRO0170
19 PRO0171
20 PRO0173
21 PROO0175
22 PRO0177

RCc3

putative beta-amylase

putative cellulose synthase
proteinase inhibitor Rgpi9

beta expansine EXPB9

structural protein

putative caffeoyl-CoA 3-O-
methyltransferase

prolamine RP5

putative methionine aminopeptidase
uclacyanin 3-like protein

268 proteasome reg. particle
non-ATPase s.u. 11

putative 408 ribosomal protein
chlorophyll a/b-binding protein
presursor (Cab27)

putative protochlorophyllide reductase
chitinase Cht-3

WSI18

aquaporine

High mobility group protein
reversibly glycosylated protein RGP1
cytosolic MDH

RAB21

Cdc2-1

strong root

Embryo (scutellum)

weak in roots

seed

weak in young tissues

young tissues + calli + embryo
shoot

meristem + strong in endosperm
embryo
weak meristem

weak meristem

weak in endosperm

weak in shoot

strong shoot specific

weak meristem specific

Calli + shoot + strong embryo
medium constitutive

strong constitutive

weak constitutive

Shoot and seed

embryo

weak in meristem + strong seed
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The following paragraphs describe the observed expres-
sion patterns of the promoters of the present invention in more
detail. The observations are based on the visual inspection of
the GUS stained tissues as described above. It is to be under-
stood that for some promoters expression may be weak and
that expression in certain tissues may only be visible with
very sensitive detection methods.

PRO0110—SEQ ID NO 1-RCc3

1 construct (0S1432), which is a reporter vector as
described in Example 2 comprising PRO0110 was investi-
gated. 25 calli, 14 C, 21 B plants and 21 A plants were
analysed. There was no expression visible in calli, but strong
expression in roots of C plants (93%) and of B plants (81%)
was observed. No expression in the shoots of A plants was
observed. Therefore the RCc3 promoter PRO0110 is suitable
for strong expression in roots.

PRO0005—SEQ ID NO 2—Putative Beta-Amylase

1 construct (OS1365) was investigated. 28 calli, 24 B
plants and 22 A plants were analysed. Occasional expression
in calli (7%) was observed as well as occasional weak expres-
sion in roots (4%) and shoots (12%) of B plants, expression in
the scutellum of embryos of A plants (43%) and occasional
expression in leaves (5%) of A plants. This promoter is there-
fore suitable for expression in embryo, more preferably in the
scutellum of the embryo. This region of the embryo is also
referred to as the transfer layer of the embryo. This promoter
may have some leakiness in other tissues.

PRO0009—SEQ ID NO 3—Putative Cellulose Synthase

1 construct (0S1461) was investigated. 20 calli, 20C, 20 B
plants and 20 A plants were analysed. Occasional expression
in calli (20%) was observed as well as weak expression in
roots (55%) of C plants, occasional expression in young
leaves (10%) of C plants and weak expression in the roots
(25%) of B plants. No expression in leaves of A or B plants
was observed. Therefore this promoter is suitable for expres-
sion in roots. This promoter may show some leakiness in the
leaves.

PRO0058—SEQ ID NO 4—Proteinase Inhibitor Rgpi9

1 construct (OS1370) was investigated. 13 B plants and 12
A plants were analysed. No expression was observed in B
plants. In A plants, no expression was observed in the leaves,
but there was strong expression in endosperm and embryo
(58-42%). Therefore, this promoter PRO00S5S is suitable for
expression in seeds.

PRO0061—SEQ ID NO 5—Beta Expansine EXPB9

2 constructs (0S1441 and OS1460) were investigated. 20
calli, 32 C, 32 B plants and 32 A plants were analysed. Weak
expression was observed in the leaves of C and B plants. In A
plants expression in the flowers was observed (44%), more
particularly in lemma of young spikelets. It was concluded
that the promoter PRO0061 is suitable for expression in
young tissue, more preferably in young, developing or
expanding tissue, more preferably in green tissue.
PRO0063—SEQ ID NO 6—Putative Structural Protein

1 construct (0S1446) was investigated. 13 calli, 13C, 13 B
plants and 12 A plants were analysed. In calli, weak expres-
sion was detected (92%). In C plants, there was no expression
in roots and there was weak expression in some leaves (46%).
In B plants, there was no expression in roots and weak expres-
sion in young tillers (78%) or young leaves (54%), but no
expression in old leaves. In A plants, there was occasional
expression in young leaves (17%) and expression in embryo
and scutellum (42%). Therefore it was concluded that this
promoter is active in the above-ground tissues, such as leaf,
stem and seed. These data demonstrate that the promoter is
suitable for expression in calli and in the shoot, and for
expression in young tissues and seeds.
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PRO0081—SEQ ID NO 7—Putative Caffeoyl-CoA 3-O-me-
thyltransferase

1 construct (0S1419) was investigated. 20 calli, 20 C, 20 B
plants and 20 A plants were analysed. No expression was
observed in Calli. Expression was observed in C plants, more
particularly weak expression in root cylinder (40%) and weak
expression in young leaves (80%) and in old leaves. Expres-
sion was also observed in B plants, more particularly weak
expression in roots (25%) and weak expression in young
leaves (80%). Expression was also observed in young leaves
(50%) of A plants. It was concluded that promoter PRO00S1
is suitable for expression in above-ground tissues, preferably
in the shoot. This promoter may have some leakage of expres-
sion in roots.

PRO0091—SEQ ID NO 8—Prolamine RP5

1 construct (OS1558) was investigated. 12 C, 12 B plants
and 12 A plants were analysed. Weak expression was
observed in the discrimination centre (50%) of C plants and in
the discrimination centre (58%) of B plants. Strong expres-
sion was observed in endosperm (55%) of A plants. This
promoter was found to be useful for strong expression in the
endosperm, with leakiness in meristem, preferably the shoot
meristem or discrimination centre.

PRO0095—SEQ ID NO 9—Putative Methionine Aminopep-
tidase

1 construct (O0S1423) was investigated. 16 calli, 14 C, 14 B
plants and 16 A plants were analysed. Some expression was
observed in root-tips (36%) of C plants and in the embryo
(38%) of A plants, but not in endosperm of A plants. It was
concluded that PRO009S5 is suitable for expression in embryo.
PRO0111—SEQ ID NO 10—Uclacyanin 3-Like Protein

1 construct (OS1421) was investigated. 22 calli, 21 C, 22 B
plants and 21 A plants were analysed. Weak expression was
observed in the discrimination centre and meristems (77%) of
B plants. It was concluded that promoter PROO0111 is suitable
for weak expression in the meristem, preferably in shoot
meristem or discrimination centre.

PRO0116—SEQ ID NO 11-26S Proteasome Regulatory Par-
ticle Non-A TPase Subunit 11

1 construct (0OS1679) was investigated. 13 C, 14 B plants
and A plants were analysed. Weak expression was observed in
meristem/discrimination centre of C plants (38%) and of B
plants (71%) and in young leaf sheaths of C plants (77%) and
of B plants (21%). It was concluded that promoter PRO0116
is suitable for expression in meristem, preferably in shoot
meristem or discrimination centre.

PRO0117—SEQ ID NO 12—Putative 40S Ribosomal Pro-
tein

1 construct (0S1425) was investigated. 9 calli, 9 C, 9 B
plants and 9 A plants were analysed. Occasional weak expres-
sion was observed in roots (22%) and in young leaf blades
(44%) of C plants. Expression was mainly observed in
endosperm (37%) of A plants. Therefore, promoter PRO117
was found to be suitable for expression in endosperm and may
have some leakiness in young leaves.

PRO0122—SEQ ID NO 13—Chlorophyll a/b-Binding Pro-
tein Presursor (Cab27)

1 construct (OS1675) was investigated. 38 calli, 38 C,38 B
plants and 15 A plants were analysed. Very weak expression
was observed in the discrimination centre and young leaf
sheaths of C plants. It was concluded that this promoter
PROO0122 is suitable for weak expression in shoots.
PRO0123—SEQ ID NO 14—Putative Protochlorophyllide
Reductase

1 construct (OS1433) was investigated. 21 calli, 18 C, 19B
plants and 18 A plants were analysed. Strong expression was
observed in shoots (33-68%) of C plants and B plants (63-
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79%). In B plants there was also occasional expression in
roots. In A plants, again strong expression in young leaves
(73%) was observed, as well as occasional expression in old
leaves (39%). It was concluded that this promoter is suitable
for strong expression in shoots, preferably in leaves.
PRO0133—SEQ ID NO 15—chitinase Cht-3

1 construct (OS1687) was investigated. 15 calli, 12C, 16 B
plants and 12 A plants were analysed. Weak expression was
observed in calli (66%) and in the discrimination centre/
meristem (50%) of B plants. It was concluded that promoter
PROO0133 is suitable for weak expression in meristem, pref-
erably in shoot meristem or discrimination centre.
PRO0151—SEQ ID NO 16—WSI18

1 construct (0S1458) was investigated. 22 calli, 16 C, 16 B
plants and 13 A plants were analysed. Strong expression was
observed in calli (91%) and weak expression in shoots of C
plants (62%). In A plants there was very strong expression in
the aleurone layer and in the embryo (46%). It was concluded
that promoter PROO0151 is suitable for strong expression in
calli and in seeds, more particularly in the aleurone layer and
in the embryo of the seeds.
PRO0169—SEQ ID NO 17—Aquaporine

1 construct (OS1911) was investigated. 11 calli, 10 C
plants, B plants and A plants were analysed. Some expression
(55%) was observed in calli and in roots (30%) of C plants.
Furthermore, good expression was observed in shoot tissues
(80%) of C plants and in young leaves of B plants. It was
concluded that this promoter is suitable for constitutive
expression, preferably constitutive in young plants.
PRO170—SEQ ID NO 18—HIGH MOBILITY GROUP
PROTEIN

1 construct (0S1434) was investigated. 23 calli, 21 C,21 B
plants and 14 A plants were analysed. Expression was
observed in calli (52%) and in roots (51%) of C plants. More-
over, strong expression was observed in young leaves (81%)
of C plants, in roots (86%) of B plants and in young leaves
(86%) of B plants. In A plants there was strong expression in
young leaves (75%), old leaves (43%), embryo and aleurone
but a weaker expression in endosperm (82%). It was con-
cluded that promoter PRO170 is suitable for strong constitu-
tive expression.
PRO0171—SEQ ID NO 19—Reversibly Glycosylated Pro-
tein RGP1

1 construct (OS1762) was investigated. 18 calli, 11 C and
13 B plants were analysed. Strong expression was observed in
calli (44%) and in all tissues (27%) of C plants. In all tissues
of B plants (16%), expression was somewhat weaker but most
pronounced the in discrimination centres (46%). It was con-
cluded that promoter PRO0171 is suitable for constitutive
expression.
PRO0173—SEQ ID NO 20—Cytosolic MDH

1 construct (0S1435) was investigated. 17 calli, 17C,17B
plants and 15 A plants were analysed. Occasional expression
(12%) was observed in calli and weak expression was
observed in upper parts (24-69%) of C plants as well as in
young leaves (41%) of B plants. In A plants, expression in
leaves (33%) was observed and strong expression in seeds
(38%), but not in the root. It was concluded that the promoter
PROO0173 is suitable for expression in above-ground tissues
especially for constitutive expression in the shoot and espe-
cially in the seeds.
PRO0175—SEQ ID NO 21—RAB21

1 construct (0S1436) was investigated. 16 calli, 12C,15B
plants and 15 A plants were analysed. Expression was
observed in some calli (31%), in the discrimination centres
(42%) of C plants and in young leaves (25-58%) of C plants
and A plants (15%). Furthermore, very strong expression was
observed in aleurone and embryo (60%) of a plant. It was
concluded that promoter PROO0175 is suitable for strong
expression in calli and in seeds, more particularly in devel-
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oping/maturing seeds, more particularly in the aleurone layer
and in the embryo of the seeds.
PRO0177—SEQ ID NO 22-Cdc2-1

1 construct (OS1436) was investigated. 16 calli, 12C, 15B
plants and 15 A plants were analysed. Expression was
observed in some of the calli (31%), in the discrimination
centre (42%) of C plants, in young leaves (25-58%) of C
plants and occasionally in young leaves (15%) of A plants.
Moreover, very strong expression was observed in aleurone
and embryo (60%) of seeds from A plants. It was concluded
that this promoter is suitable for specific expression in seeds,
more particularly in developing/maturing seeds.

Example 4

Stability of the Expression Patterns of the Promoters
of the Present Invention in Further Generations

The above-mentioned analyses were performed on TO
plants originating from the transformed tissues. The stability
of' promoter activity in the next generations or progeny plants
of the original TO plant, the so-called T1 and T2 plants, was
evaluated as follows. The TO plant transformed with the
reporter constructs as mentioned in the above paragraphs of
Example 2, were grown until maturity (A plants), of which
the seeds (T1 seeds) were harvested and sown to generate
progeny T1 plants. These plants were analysed as described
above in Example 3 and the A T1 plants were allowed to reach
maturity and to set T2 seeds.

The expression pattern of the promoters of the present
invention was studied in TO plants, T1 seeds, T1 plants and T2
seeds and in all the tissues (including seeds and seed tissues)
as described in Example 3. The specific expression patterns as
reported from the TO and T1 seeds and described in Example
3 were confirmed in the following T1 generation and T2
seeds. It is concluded that the expression pattern of the pro-
moters of the present are stably inherited in plants of subse-
quent generations.

Example 5

Stability of Expression Patterns of the Promoters of
the Present Invention in Other Plants

The above-mentioned plant analyses were performed on
rice plants. This choice was based on the practical consider-
ation that plant genetic engineering is most profitable for crop
plants. Also in other crop plants, such as for example Zea
Mays, the reporter constructs comprising the promoters
according to the present invention are introduced and trans-
formed plant are evaluated as described hereinabove. The
expression patterns of the promoters according to the present
invention are conserved among plants. Therefore, the pro-
moters according to the present invention are also suitable for
driving and/or regulating expression of an operably linked
nucleic acid in monocots, such as corn.

For many other purposes such as research and horticulture,
(small) herbs are being genetically modified, which involves
the use of promoters. Therefore the reporter constructs com-
prising the promoters according to the present invention are
introduced into other plants species such as for example Ara-
bidopsis thaliana and transformed plants are evaluated as
described hereinabove. The expression patterns of the pro-
moters according to the present invention are conserved
among plants. Therefore, the promoters according to the
present invention are also suitable for driving and/or regulat-
ing expression of an operably linked nucleic acid in other
plant species such as for example dicots, such as Arabidopsis.
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SEQUENCE LISTING

<160> NUMBER OF SEQ ID NOS: 88

<210> SEQ ID NO 1
<211> LENGTH: 1264

<212> TYPE:

DNA

<213> ORGANISM: Oryza sativa
<220> FEATURE:
<221> NAME/KEY: misc_feature

<223> OTHER INFORMATION: PRO0110

<400> SEQUENCE: 1

tcgacgetac
ttgcagactce
tttcagcace
acatgggtct
gccaaaggcece
ctctattcaa
cgggaagaag
gaaggaggag
aagaatccca
tatctaageg
caggaagcca
ggtaagctta
gatattccte
tcttaaacgyg
cgacgeccga
gecegegatyg
aaccaaatat
aattaatcta
atgcacgetce
tcecegggget
taatcatctce

gatc

tcaagtggtyg

taatgctatt

aagagcttce

tggecgggege

ttgagacggt

tgaaattggt

aggattttgt

gaggatttte

ggcgeccatyg

ggccgaccta

cgctgeaatyg

gaatcttett

cggteteggt

caaaagaaaa

taggccaaga

tgtcgtgtge

tcggecgatyg

cgagecttge

acatgatgge

cgactataaa

cagctgatca

<210> SEQ ID NO 2
<211> LENGTH: 1215

<212> TYPE:

DNA

<213> ORGANISM: Oryza
<220> FEATURE:

<221> NAME/KEY: misc_feature
<223> OTHER INFORMATION: PRO0005

<400> SEQUENCE: 2

ccecgatttag

aaatggcettt

acccataaat

ttccatcagyg

attctagaac

ctcteectcet

tagaccacat

gtggttcgtg

tggecttetyg

accgcatggyg

agtctgaaca

ccteceggge

ggaggccace

agtcgectag

ggtggctagt

gaaacacctt

aaagttttet

ggctcactgg

tcgtgagaga

aggcttegea

ggctggcagt

gtagccacgt

gecatcttece

gecegttgga

tcatgtgatg

tcaccaactt

tcgegagata

agcaatcttg

atttaacaca

tagggcaggt

agggcaggge

tacctcecta

agagctctta

sativa

tttggcatca

atatcactga

caagatctecg

dggagagcag

tgcgacgacy

gggettccac

- RCc3

gecatgttcca
gatatttgga
ctgatagceca
gataggtgge
atttgegett
ttcattaaaa
gagagagaga
ttgcccaace
ttaccacgga
gectagtgta
ctgtectteg
ctgggacacc
tectetettyg
gctcacgcag
aaataacaac
gtcatttgeg
ttatcagegt
gttetgecag
tcacatgage
atcccatgat

attagctage

- putative

aaccaaaata
acctgetggy
tegtettgee
gggcaagtat
acgatggcga

geggetgagt

acgaagcgec
atgaaaggaa
aaattaagga
ttacctttta
gegeatgtac
aaaaaagaat
gagagagaga
tetgettetyg
cctacctage
gattaaagtt
cgtacgtgaa
caccaatcce
tgtgatcacyg
tcacgctgea
caatgatcat
ggatcgagtg
agatgtacgt
ccaatccaga
tctaacggte
caaaaccatc

tagtgattag

aaagaaagcc

ccgcagagtt

ggatgccaaa

acatgttegyg

aattttattc

ctagcetgtt

dagagagaga

ttggcccaag

ctaccttage

gccgggcecag

aacaaaccca

accatgcece

gagcaagcat

cegegegaag

aaggaaacaa

cttcacaget

acgatttgtt

tegecctegt

gattaattaa

tcaagcagce

ctgegettgt

beta-amylase

gaccctetee

tgaataaagt

caaactatag

gaaatggagt

tgtatctgaa

ttcaggctee

cagaatttgt

aaaaaaaaaa

ccttegatet

tcagattcag

caatctggte

caatctgcag

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1264

60

120

180

240

300

360
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ctecteccag aaccttacte tgattgattg gttcatcegtt tcecatggete caatgaatge 420
aacgtgttgt tcagattttc tgaatcttgt tctcaatceg gagtacgtge tgtagcagca 480
gcaatctgte cctgatctga gaattttaga cactcgtaga ttecgctgatc aatcattcecg 540
tcecttegag tggtctagat tgagcttaat catcctgeta ctecgaatcaa atcttcagea 600
agtgagagct agataattca gaagaaatca acatattctt cgcgaaaaaa agaaataacc 660
gatgaaacca cggtaattag gttcttcgaa tcaccgggag agtaggaaaa aacgagctaa 720
aatcccacat aggaggaaac ggttaaaaac ggccactceg cgtctccgece gcgagactag 780
ctetegecag tccacgtage ccaatccaca accgecacgt gctecgacaa tcccgeccegt 840
ccategecge ggccceggee tcatctegac cactegttte cteccttcac accagecacyg 900
tggcactcte tcgagagetce ccgccegect atataaactt gttegegete ggcetectcect 960
cctcatcgac ctccaccecca cattgaataa ttatttttaa taattttagt tttttttttg 1020
gctttagata tattcccaat ccccaaccte ccaataatcc gatctctceccce agttetgtte 1080
ggatcaaggc tgtgtcgatc gcaaaaaaga aaaaaaaaac aatttccttt tggggtggtt 1140
catctgttga tcacttcttt gtttcecegeg ttttgttggg gattcgattt tegggttaag 1200
attttctaca cgacc 1215
<210> SEQ ID NO 3
<211> LENGTH: 1038
<212> TYPE: DNA
<213> ORGANISM: Oryza sativa
<220> FEATURE:
<221> NAME/KEY: misc_feature
<223> OTHER INFORMATION: PRO0009 - putative cellulose synthase
<400> SEQUENCE: 3
gecatcgagt ggtgtgccga taccggegece tgttcetttac agectcaget agtgttgttg 60
tccgaggcaa tttttccgac ctattgtgtt gctttectet ctgatagctt atggtaaaag 120
atacaaagat gttgaggagt ttgtacgcca cttaattttg ctecgtaacat acattgacaa 180
tcaagaggag ccatggcatt gcgatctget tacacggcat attcttactg gatggtgtac 240
actacttacc ctttttaatg caagcatcaa tccattgett ttctcactge acacctgatt 300
cgtactgaaa acgtgaaaca taaaaaaaaa acaaaaatct agctgatgtt ggctcteggg 360
gectegagte tagtttgtee tagatggcta acctgatatg tgttggtcac getcacgttt 420
gaaccgagaa agagtgtgtg tgtgtgtgtg tcggegtget getacaccag agectccctg 480
aatcgcaatg cgtgttaacg ccagcatcge aggatttcat ctcacttgac aggttcagat 540
ggecttecte ctaccgtetyg ccatttatac acgcagtgac ttaacgctta cacgagccegg 600
atggcccgga tctecccect gecaccatcte accagaaaaa cggtgaggeyg tcaccgcaac 660
ccacccacca aacacatcca cgtcccttca cegttggect tegattttge ttcagetgea 720
ctacgaccce tccaacacat ttccectegeg tetegttgeg atctcacctt acgacgatct 780
cgttecagea gcagcagcat cggcagegge ggettgette cgaagcgage aatgcatgge 840
gegegeggee gegtgegtge gtgecttgge ttgcegetcta atcaaaccgg gacgccccaa 900
ctcacggttyg gtgcgggacg ccacceegece accttacege ccececgectee ctgcatctga 960
tcatcaacca gctgctatat cacctagcta gccgceccgect cctcectegece caccaacgte 1020
gcttececegyg cacctcac 1038



29

US 8,847,016 B2

-continued

30

<210>
<211>
<212>
<213>
<220>
<221>
<223>

<400>

SEQ ID NO 4

LENGTH: 1301

TYPE: DNA

ORGANISM: Oryza sativa
FEATURE:

NAME/KEY: misc_feature
OTHER INFORMATION: PRO0058

SEQUENCE: 4

tctettetga agetgaagece ctgcgaaata

atcatatcgg cgtaagaccg gtttaaacat

cgacgtgaca catggcacgt ccttggaget

gecgagtggyg tgageggceca aatccgtttt

ttgatactaa taccatttta tcaagcagta

actgtgagat ttcatccegt ttcaagatga

ggcagaagac agtggaaaga caggacaaat

acggtttetyg aaagttgaca tggaaatcge

tctgegattt ccactttegt ttgetttegg

catcgtgett tggatctecag caccgtagta

aataacatgt tctttttatg ctgctttaca

tcatatatta tgagatggag ggagtaaact

catcaactaa ttaaagcaca agatacgcat

taaagaagat gtcgccgeta acttagataa

ttaattctte cggaaattaa aagctagttt

atagtaagcg aagcatacct gacgtgttag

gctagataca gacagacact cctegtgatg

aagcagctgg ggatcgatce atccatccat

cactgtcgac tcttgeatgt ttgcatgtaa

cagtgetttyg cagctgettt ccaaaatgcet

aaaaaaagta gtgtgttett gagectatat

ccatcgatce atctgacggt tagttccaag

<210>
<211>
<212>
<213>
<220>
<221>
<223>

<400>

SEQ ID NO 5

LENGTH: 1243

TYPE: DNA

ORGANISM: Oryza sativa
FEATURE:

NAME/KEY: misc_feature
OTHER INFORMATION: PRO00O61

SEQUENCE: 5

aaaaccaccg agggacctga tctgcaccgg

gttttcecgat cgagggacga aaatcggatt

ttattccgga gcatgattgg gaagggagga

gtccagatct ccagatcact cagcaggatc

ttceggettee cgcaaggegg cggeceggtyg

gecacgecgee gecgecgace cggetetgeg

atagatagct actactctct cegtttcaca

- proteinase inhibitor Rgpi9

ggcctttaaa cgcetttaagg
ggtttegett tgtgaatcca
ttagacatat cgaatctgag
agacagatcyg cactgacacg
gtgttgaaaa aaaaacttat
acaagccatyg catgtgagat
aagtgaagag ggatcaaatc
cggtgatcac cggtttatac
ggttccaatt tgagtcacgce
acttttggac aaattgcatt
tatactgcett atccacacce
ttgttaacag caacattttt
gttatctcaa taaatcttce
tttttgtgac ttttatcctg
ttccatatte atcagtacag
ctcattgtaa ctcgatctgg
aacgttagca tttagcaaca
cgtetttaca cgtacttace
tccaaatgga ccccacgtygyg
ttctttcact tcecttceccatte
aagagagggt cacacgctcc

ggaaagaaga a

- beta-expansin EXPB9

ttttgatagt tgagggaccc
cggtgtaaag ttaagggacc
cataaggcce atgtcgcatg
ggcegegtte gegtagcace
cegtgecgee gtagettecg
tttgcaccge cttgcacgeyg

atgtaaatca ttctactatt

ttactggatg

atgtgagtca

cactggagtyg

atgttgatca

gttctettea

gtgaacagaa

aatgggectyg

gttatttaaa

acatattctt

cgcecgacact

aatcccatgt

tatattaaag

agtgcatgta

gecggcataa

acaagacagc

aacactcgat

tacggtgata

ttgctaaccy

aacatgctca

ctctgtecac

agtcgactca

gttgtgtetg

tcagatgaac

tgtttggacy

cgceggtttga

ccggaagega

atacatcggyg

ttccacatte

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1301

60

120

180

240

300

360

420
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atattgatgt taatgaatat agacatatat atctatttag attcattaac atcaatatga 480
atgtaggaaa tgctagaatg acttacattg tgaattgtga aatggacgaa gtacctacga 540
tggatggatg caggatcatg aaagaattaa tgcaagatcyg tatctgccge atgcaaaatce 600
ttactaattg cgctgcatat atgcatgaca gectgcatge gggegtgtaa gegtgttcat 660
ccattaggaa gtaaccttgt cattacttat accagtacta catactatat agtattgatt 720
tcatgagcaa atctacaaaa ctggaaagca ataaggaata cgggactgga aaagactcaa 780
cattaatcac caaatatttc geccttcteca gcagaatata tatctcteca tcttgatcac 840
tgtacacact gacagtgtac gcataaacgc agcagccage ttaactgteg tctcaccgte 900
gcacactgge cttccatcte aggctagett tctcagecac ccatcgtaca tgtcaactceg 960
gegegegeac aggcacaaat tacgtacaaa acgcatgacc aaatcaaaac caccggagaa 1020
gaatcgctee cgegegegge ggcggegege acgtacgaat gcacgcacgce acgceccaacce 1080
ccacgacacg atcgegegeg acgccggega caccggcecat ccacccgege cctcaccteg 1140
ccgactataa atacgtaggc atctgcttga tcttgtcatc catctcacca ccaaaaaaaa 1200
aggaaaaaaa aacaaaacac accaagccaa ataaaagcga caa 1243
<210> SEQ ID NO 6
<211> LENGTH: 1019
<212> TYPE: DNA
<213> ORGANISM: Oryza sativa
<220> FEATURE:
<221> NAME/KEY: misc_feature
<223> OTHER INFORMATION: PRO0063 - structural protein
<400> SEQUENCE: 6
cctagetata tgcagaggtt gacaggttgt ctettagatce gattaataat atcacattga 60
tgcaattaat tatctgagat caataaagtt tttctttatg ttaaattaat atcagtaata 120
gatgctaagt ccttcattag tagtatccca catttaatca cagttggaca cacaaaaaaa 180
aaggcaatgc cattaatatg ccatctctet tgttttcecat tgectaccaa gtgccatatg 240
atatcatcat caggcacacc aatccataac tagttcatta gagcaagttt aataatagag 300
ctaactataa gcttataatt tatattggag taaacatgta tagtaaatga gctataaggt 360
tatttctttt tttctcctece tetctcectate tcecttacctat atatttaatg tatttgtcett 420
gaagtatgtyg aatagctagc tcttgtatga gagccaatcc tctgcatttt ttaaattcte 480
tttcctecac ataagcatat agttggctta tagecctgcta ttatacttgg tcettagtaca 540
ctaacccccee ttacatgcaa tgcaagetgt ctaattaaaa gggtttcaca acattttgaa 600
tgccactact agctcccaac cacaaccaca gatctageta gggtttgtte atttctetee 660
tctetectee tectecttte cgttgtgeca attcatccaa agtcattgag agccatacta 720
ctccatatca tattactcct acatgtgtac tacatttata ttgatgatct gtaagagcaa 780
aagtattaat ggggatcaca ggattgcagt aacagcagca ggtaccccct cctttaacat 840
ccgcagttac gecteccace taccgtette tetgecgate gatgacgatg agettctect 900
ccgetataaa tcctetecce tectetetee ctectectece aactccacat cgatcagcag 960
cagcagcagc ttgcacactc gagcttagct tagecttttge aagagagatc gagctagag 1019
<210> SEQ ID NO 7
<211> LENGTH: 1212
<212> TYPE: DNA
<213> ORGANISM: Oryza sativa

<220>

FEATURE:
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<221> NAME/KEY: misc_feature

<223> OTHER INFORMATION: PRO0081 - putative caffeoyl-CoA
3-0O-methyltransferase

<400> SEQUENCE: 7

atggtgccat gtcaataaga catcataata gaaactacac tccacaaccce atagtttett

aaagtgggtc attaataaat acatcatcta tcttttctat caatcatatt tattctttat

ctattatgac ggcactattt tctcccaatg taaaacttga taatgtctag tgcataggtt

ctegtgttga agetgtttet tacatgagac ccagtttett cttetcteca ctctetetta

attaatataa tgtcacataa gttaaaagtt ctagtaaata ataatatagt taatgacata

gacaacatcce tagatgtagg gttaggagtc ttcggacagt agcaaccctg ttttgactece

ttttttgget gcccatccac agtcgccace agaaaattca ctgtgcccaa atcaatggaa

gegectacta gatccatcca tcttegtgac agetccgage tttetectgg ttatttttet

cccaaaaata cattcagaac acgatctcaa atttaaacta atggagtget actgecattte

ttaattataa gtcgcagcac cactcattaa tcatttccat cacaggtaaa tcgtggtgag

ctggtggttyg ctactgtact actagtacta cctgtcgcag ctttgtagaa gccegtttteg

ctgaagcette ttettettee ctgggcaaaa taattttaag caggcggaat aatattggga

taaacagggt ggacaaaagc gtgcgatccce tttcectttaac caaaccacga cgaaagcagg

ttaggtcgeg gcaggtggtyg gtggtaggaa gaagaagaaa gagaggggaa aaaaaacaaa

aatttcacat gcatcatgca tgaagtagta catgtagtac tgagtactgt aataatgtte

agtttactgg accgtctcaa cgggaagacc aaattaacge ttataaaata cccttttttt

gggcactgat catggccact acgtttggtg gctcaacaac caggtcaccg tgcgatcgat

cgattgctaa tttatttttt gaaaaggaag ggaggaaaaa agaccgggtyg tttggtggeg

ccaccaacce tgctctegtg agccgataaa tattgctege cggagetcete ggttgacgac

ccaaccaatc gactcgcacc accaccagca gctcaagcag caacagctca aacggaggaa

gatctcateg cc

<210> SEQ ID NO 8

<211> LENGTH: 1052

<212> TYPE: DNA

<213> ORGANISM: Oryza sativa

<220> FEATURE:

<221> NAME/KEY: misc_feature

<223> OTHER INFORMATION: PRO0091 - prolamine RP5

<400> SEQUENCE: 8

gtttttctat gaaccggtca ttaaaccgtc cccggttaga ccgaacaagc cacaataatce

ttgaaatggg ccttgatgtg gcccaattgg tetgcectaga gegttttggt tggcaaaaat

caatctccta ttcteggcac gtgtgatata caatggtaag tgagatatac aattctcgge

acggctacat tacaaggtgt cgcattgtgt caatgtttgg ttaatttget agattcacat

aatacatgcce aggaagttca gaacaatgtg ttgccttteca ccggaaaact ttgttggage

aaatgcctte ttettttttg cttetgette ttgagtccat gtggaggaag cagtagatag

ctgatgatat caggattcct tctgtgtetg tgtaggtgta gcaacaccac tataattttt

atttagcaac acaatatcaa tttggtctat aaaagtatga attaaatcaa tccccaacca

caattagagt aagttggtga gttattgtaa agctctgcaa agttaattta aaagttattg

cattaactta tttcgtatca caaacaagtt ttcacaagag tattaatgga acaatgaaaa

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1212

60

120

180

240

300

360

420

480

540

600
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ccattgaaca tactataatt ttttttctta ctgaaattat ataattcaaa gagcataaac 660
ccacacagtce gtaaagttcc acgtgtagtg cattatcaaa ataatagctt acaaaacata 720
acaaacttag tttcaaaagt tgcaatcctt atcacattga cacataaagt gagcgatgag 780
tcatgtcatt atttttttgc tcaccatcat gtatatatga tgggcataaa agttactttg 840
atgatgatat caaagaacat ttttaggtgc acctaacaga atatccaaat aatatgactce 900
acttagatcce taatatagca tcaagcaaaa ctaacactct aaagcaaccyg atagggaaac 960
atctataaat agacaagcat aatgaaaacc ctcctcatcc ttcacacaat tcaaacatta 1020
tagttgaagc atagtagtag aatcctacaa aa 1052
<210> SEQ ID NO 9
<211> LENGTH: 1216
<212> TYPE: DNA
<213> ORGANISM: Oryza sativa
<220> FEATURE:
<221> NAME/KEY: misc_feature
<223> OTHER INFORMATION: PRO0095 - putative methionine aminopeptidase
<400> SEQUENCE: 9
cctgatggat gatgaatcac tgatcgattt ctagttctta ttctectgaag atgaaccgaa 60
gatccaagat tggtccatga aattatcctt tettgatttyg gecctecgag aatagattcece 120
tgtgcaatct agtcagtagt tgttcaggtc atgtaaacgt acggtaagaa atttatgtge 180
agagggtttt ccagtttatc ctatgcattt gacctctggt catgtattga ttctgagaca 240
aagtgtagtg atcgcttgat gatactagta cacattgctg ccttcecttttt tgtcctgtaa 300
aagatttatt attggcagca atggatggta gagagggcaa tctgcttett agttttgagt 360
ataaagtttt aagttttgag cagagtttcg aaaatttgca gtagaaagtt tgaaatttca 420
aattggaagt acagtttttc aaatttccag tataaatttt taaacccact gagaaaccaa 480
gagcatatgg gcgatcaaaa atttcttttc taaaggaaaa atatttttta aaaaacactt 540
agtagtatat caaaattctg aggtaagctc attaggccca ttcactgtac ggcccatgaa 600
geecagtety gtgagatggg cctaccegtg caggcagaga tggatgggec tttaattgta 660
ggeccatgtt ggaaagccca ccaaagccca ataatatatce ctectcacct tcaaccctaa 720
tcctectett cttectagaag actgaaaatt cctetecttt cttetetege cctcaccget 780
cgecgaggtt gecegtetect tgtctectee getecttgeg cegecgecge gacgagtcege 840
ggggaggggce ggcgatctee atctceccatcet gaggcgagga gagcagggga ggtgagggga 900
tcetggtgag gtgagcatce acgtcectcett tettttttte tgattcatet ctetctetet 960
cgcacatcgg gactggaatt tgcttgegtt cgttecgttaa gttaacccta gettctette 1020
tagatctgga agaaactctt cttcttttaa tttcagagcc ttaaccttaa tagtacaagt 1080
aacagtttgt ttgttccccg aaaagtttgg atgccttceca aatagagaca catgttattt 1140
attttggaat gtaatttgtc cctggattta ttcattcagg tttgtgatta ctggacaata 1200
gaaatattta cacaat 1216

<210> SEQ ID NO 10
<211> LENGTH: 1237

<212> TYPE:

DNA

<213> ORGANISM: Oryza sativa
<220> FEATURE:
<221> NAME/KEY: misc_feature
<223> OTHER INFORMATION: PROO111l - uclacyanin 3-like protein

<400> SEQUENCE: 10
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tcgttaagtt tgatgatttc tgatgaccca tggtcaccta geggctagca gtaccatgca 60
tgatcaccct ccacaaagaa atggtacagt acatctcegt cccaaaataa gtgcagccat 120
gtatatccat gcctaacgtt tgaccgtcceg tcettatttaa aaaaattatg aaaaatttaa 180
aaatatttag tcacacataa agtattattc atgttttatc atctaatagc aacaaaaaat 240
actaatcata aaattttttt taataagata aacggttaaa cgttgaacgt gaatagtgca 300
aaacttattt tagaacggag ggagtacgaa gtaactccgg aactacatat agggcaatta 360
ttgcecctatyg tatgcatata gtcaatcaat taactgctga caatggaaaa gctaatcaat 420
caatcaatgg tttgattaat caaattaagc caggtcagtce cgtcagtgta cattcactaa 480
ttaaattaac aggtttgttc aacggttcaa ccaacatctg ccatcaacat cttttegttg 540
cacctttett gactctttat gctattttge taaaaaaaaa cttctcecttta catcacttat 600
aacaatatat atttctgctt taatttgtaa tctttttttt ctgcgttgca acggaaatca 660
cgagcgatat atggtgaaga ctgatgataa tcgtatttet gatgacccat gattccgegg 720
tgtaccatct gttctgtcaa ctaaaaagtg gagtagttee ttgacggaag aagggagcaa 780
aatagaagat attctcagtt gatctgcagt tgttgttagg tcactatatt cagaaatcge 840
agttgetgtt gtttaaattg tgtgtgacag cagacagcta attatcagta cacgtatatg 900
agcaatacta gtgaatctgt actaatttaa cgagagtatt ttctatatac aaatacaaca 960
gcaaaactgt gccactggeg ccgaatacgt acggacagag ctcaggcaat caggggagcea 1020
gcaaaagagg agagagttgg tgccaagcac aactaaaccc aactgcaccc aaaaactaat 1080
cagcatttca gttcgcttta gttagtacta ccacctgcat ctctttacca acactatata 1140
acccgcagtg gacctgcagt catctcacta attcagtgaa gccaccagta ctagtacggce 1200
tctaatcagt tcgcgtttge taattaactc tgccatce 1237
<210> SEQ ID NO 11
<211> LENGTH: 1100
<212> TYPE: DNA
<213> ORGANISM: Oryza sativa
<220> FEATURE:
<221> NAME/KEY: misc_feature
<223> OTHER INFORMATION: PROO11l6 - 26S proteasome regulatory particle

non-ATPase subunit 11
<400> SEQUENCE: 11
ctaagggcag cagccattgg gcectctatagg tgtggttgea agtgcactta caagcgagca 60
acctggtaga atatccccga gatcagtagt taccgtgatt ggttcagact tgagaggcta 120
attttttegt acctgtaget ttattacatc gcatttecte ttattgaagt ttagceccgagg 180
tggtgcggat ggatattcag tctaacagac tcaatgaacyg ctttgttgta tgacttgtac 240
agtactggcet gctcgaacag gatggttcag cttccagaaa tttggcaacyg ctccatttca 300
aagaaaatca ttcagtattt gccttcecttgt tgttacattg atctcatata aagtcacttt 360
gatcgttgac atcttgtttt ttggttcegtt tgccatggta gtttcecttg ctgctgggag 420
gattgcegee tgaacttttt cttttttgeg aggatgttat ttttgccaga caagaacggg 480
aataagcaaa ttgtttggtg gaactaaagt aaactcgatc tctttccgag aagtgtatta 540
ttttcacgtg taccatcaat ttttttgaaa gtaaatattt ttcceccttta actaatgttce 600
actttggacc ggataatctt acctttattt aactttgggc tatctaactc tettctaaag 660
catataaacg atcttgagta catcgattcc tacttatcat ttaactcteg tagcttaatg 720
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taagattatt tctttgaaat atgataaatt ggatgcatat gaatgaaaga gtcaaggatt 780
aagtgattcc tcaaaaaaaa aaaagagtga aatttattta tttttccecct ttcgacacga 840
agaagggctt ggttggagga aaatggccca gattcagatg accgaggcecyg agtaccatgg 900
ggcccacaag aataataagce cccgagccca aacgctaagg cccacgagaa gecgtgceget 960
ggaagaaaga aagaaaccgc ggccgtcettce acaccgaage ggcggacgag acgactcgea 1020
gtcgcagect ctttectect cecgtetetet ctecectcett cetetectee gecgeggcegaa 1080
cgaagcgagce gagcggcggce 1100
<210> SEQ ID NO 12
<211> LENGTH: 1216
<212> TYPE: DNA
<213> ORGANISM: Oryza sativa
<220> FEATURE:
<221> NAME/KEY: misc_feature
<223> OTHER INFORMATION: PRO0O117 - putative 40S ribosomal protein
<400> SEQUENCE: 12
cgtgttcatg ttcgecattta ggattggact tttttaggat ggagaggata tgtcctaacyg 60
gaaatgtcat gtctatgctce cgatcttata aatttgttca atagegttgce aaacgcgatce 120
attaaaaagg cggtaagaga actaccacat tttcgaaage ccattctett cgtgagttac 180
tggaattatt tggcatagca catgcataaa gatgctttag taatgagctc aataaaacac 240
gacagctttyg catgtagcca caatgctata gtaaatgagt tgtacttcett ttgcattgea 300
aagtggtact gaccttgttt aggcagctag cttcattcat tttttgaatt ctatagttat 360
agttataaag attatcataa tttagataag aatccggtat gtttgagaag ctggagttte 420
tagagaagct ataacaactc gaagctccct aaacagagec attgaacatt gagctgtcca 480
gtatatcatg acaaaatgat acattttgca tgggcatatg tgtctaagaa aacaaacatc 540
acaattcaat gagtcactct aaaaaaaaag gcaaaacact caacaaaacc ataccgtgaa 600
agtgaaccta taatgaaatg aaattttgat aagcatgctt acccaggtgg aaatttcaat 660
ctaagaacaa tttccaaaac caccgtccat agaaatatgt ggaattcatt cagaatttte 720
ataccacacg ataaaattta tagggaattt aacttttgec atttttaccg aacaccacct 780
tttcatttge tcctataatg ttatcgaaaa gagagtgttt gttaattatt tgtcactttt 840
atcacgacat gtagccgtga caacgtggeg ttectegtgg ageccacceyg tcagecgecyg 900
tacgcaccac catcaaagaa ttcaagacgg agagcgtegt cgecgtcegge aaggeggegt 960
gttttgttca ctgtacgttg ctteggegtg ggcccaatcet tgttcecgggece taactagtte 1020
ttcccagece aggceccatta agcctaccaa cecggacgge ccgggaggag ctagggttte 1080
acccttcecact atataaacct ctetctecte cteecggecge cgceccteccgaa gecctagete 1140
ctecegecge cgccegecgee gecgecgeceg ccetetcecact cgagagacce agcecgecgece 1200
gccgecgeeg ccgeca 1216

<210> SEQ ID NO 13
<211> LENGTH: 1210

<212> TYPE:

DNA

<213> ORGANISM: Oryza sativa
<220> FEATURE:
<221> NAME/KEY: misc_feature

<223> OTHER INFORMATION: PRO0122 - chlorophyll a/b-binding protein
presursor

<400> SEQUENCE: 13

(Cab27)
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cagatgccac agtatggtgt accaccagcet getccacacce atgctccacce ggctggccaa 60
ccaatgtatt tcccgaaata atctatcttt atccgatgta caagcaatta gagcaattge 120
aaatgttgcce tgcaatactc gggtctgggt atcttctett caaattttgg gttgtaactce 180
gtctatgcag ctattcatat tgtaactcag tgagctccct gtegcaaatg tgectcetgeg 240
tcagtegetyg tctgtaaact gtccggecaat tagaaattcee catccttage atgectggta 300
ttgttcagct cgaaactgaa atttttectte gtgccctata ttttttcggt gtagataagt 360
gttcegectgg aattttatge aggtgctgta ccctatgtge tgettttttt ttgtgtgggg 420
cgececceey 9999999999 ggggtttect ggcatgattyg caaataagaa ccccggggca 480
aatctgcetgg ttggttgcaa ataataaccce ctccaaatct gegcagatga aaccccatte 540
aggacatgaa ttacgattgt tcatgagcta tttggatcat ggaaagattyg gaaacaaaca 600
cttacgtcaa ggtttctact aattacgtga tteccgattte agagtcagec atggctatac 660
tgcctttget ccagtaaaca tcgctgetcet agtaacaaac attgcagtaa acatcacaac 720
tatccaatte ccttgttgct getctagtaa aaaacattge aattatccaa ttcccagata 780
ttttettteca ctactccaaa acctaaagta catatacgtg agttgagtga tccagcaaca 840
taaaaatccg aggctccgag cgatctgcac caaccatcte acccgtcecga cgtggcagca 900
gcaaccagece acagctgaga cctcecatcca atagaaaccce tceectttgat teccccgtat 960
cceggeatee ggataacgct ggataagagg cgacgcectece cattggccac acccacccaa 1020
caacgcatce tggeegteceg atccacccee accgecgate teegecgtee gtcegecgece 1080
tegecacegt ggccacctgg cagcgecgge cactcccgga cagtttaata caagcecacge 1140
ctttgcteceg tgccggccaa aacgtaccct tgtgactaca cccgcttcege ttectceccect 1200
ctctaagccg 1210
<210> SEQ ID NO 14
<211> LENGTH: 1179
<212> TYPE: DNA
<213> ORGANISM: Oryza sativa
<220> FEATURE:
<221> NAME/KEY: misc_feature
<223> OTHER INFORMATION: PRO0123 - putative protochlorophyllide

reductase
<400> SEQUENCE: 14
ttgcagttgt gaccaagtaa gctgagcatg cecttaactt cacctagaaa aaagtatact 60
tggcttaact gctagtaaga catttcagaa ctgagactgg tgtacgcatt tcatgcaage 120
cattaccact ttacctgaca ttttggacag agattagaaa tagtttcgta ctacctgcaa 180
gttgcaactt gaaaagtgaa atttgttcct tgctaatata ttggcgtgta attcttttat 240
gegttagegt aaaaagttga aatttgggtc aagttactgg tcagattaac cagtaactgg 300
ttaaagttga aagatggtct tttagtaatg gagggagtac tacactatcc tcagctgatt 360
taaatcttat tccgtcggtyg gtgatttcgt caatctccca acttagtttt tcaatatatt 420
cataggatag agtgtgcata tgtgtgttta tagggatgag tctacgcgece ttatgaacac 480
ctacttttgt actgtatttg tcaatgaaaa gaaaatctta ccaatgctgce gatgctgaca 540
ccaagaagag gcgatgaaaa gtgcaacgga tatcgtgcca cgteggttge caagtcagca 600
cagacccaat gggectttcee tacgtgtete ggecacagec agtegtttac cgcacgttca 660
catgggcacg aactcgegtce atctteccac gcaaaacgac agatctgece tatctggtcee 720
cacccatcag tggcccacac ctcccatget geattatttyg cgactcccat cccegtectee 780
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acgcccaaac accgcacacg ggtcgcgata gecacgacce aatcacacaa cgccacgtca 840
ccatatgtta cgggcagcca tgcgcagaag atcccgcgac gtegetgtee ccegtgtegg 900
ttacgaaaaa atatcccacc acgtgteget ttcacaggac aatatctcga aggaaaaaaa 960
tcgtagegga aaatccgagg cacgagctge gattggetgg gaggcgtcca gegtggtggg 1020
gggcccaccee ccttatcctt agececgtgge gectcecteget cctegggtcece gtgtataaat 1080
accctecgga actcactett getggtcacce aacacgaage aaaaggacac cagaaacata 1140
gtacacttga gctcactcca aactcaaaca ctcacacca 1179
<210> SEQ ID NO 15
<211> LENGTH: 1808
<212> TYPE: DNA
<213> ORGANISM: Oryza sativa
<220> FEATURE:
<221> NAME/KEY: misc_feature
<223> OTHER INFORMATION: PRO0133 - chitinase Cht-3
<400> SEQUENCE: 15
tttggcegegyg ggcagaagag tggactttaa ctttettttt aataaaatct ccaattaata 60
tgtaattata atatactttt aatcaaaaca tgcaaagcta gcagtattta catcactaga 120
agtaaatctt tcttgctcat gatgcttcag cecggacggaa ccctaaaata tagatgggge 180
ggatacactc gattaaaaca gctaattgca acacatatca tataaggttt tggaattcat 240
accaaatgct ccgaaattcg tctatttcga tgaggcccaa gacatgacct cctgtttege 300
ccatagttta tggtgtttgg taaaatttgg ttaaaatctg tctattttag taggtcccga 360
aattcttatg caattgaatc ctagaaccct atcatattta tattgcaatt gcacaaaaat 420
aatgtgcaat caatatattc caattgcaat acatatcaag catgaggtgt aatacatatc 480
cagcegetag cactgggtcet gttgaggtge ttettgcage aacagctgca atctgtttgg 540
ctaggetgtt ggcgecagge actgctgteg tgctgcaaca atggcacatt cgtcgagcac 600
acaaccgcege ctatgcacag cgcaageteg ctgecttgga cegtggttece agtgttgcat 660
caaggcttag tggattgagc gagaagacga actgacaatyg ccaaagatgc gatgctgcga 720
gtgtggactyg cggaagatga atcgagatca atcaattcgt tatgcttgaa aggctggaat 780
aactgatcag ttggctggat cgatggtatg tactagataa tatgcggtct aggectagac 840
caagaagcag aagaggagtc gggtcgggag tgtggggcga cgtaggcetgt agetgggecg 900
geegecccayg gecgectaat gagtgtgtcee geccectggee tgacacgatg ggtaattaaa 960
tagttatgca tgtccctett tgtctaaaca atatgtataa aattgacgat atcttgggca 1020
aaatcactgg gcatggcaca caggagagct actttagcga catgaatcta ggcgaaaatc 1080
tattgaacca aaaatcgact gtaatctcat gaaaattttc gtcataatta tagcaaaatc 1140
gttgttggat tgattgcacg agaaaacaga agaagggagc taggtgatat tatattgttt 1200
tgttgcctac ataaatctta aagcaatcga atggtctaaa atttacaaga tttttaaaga 1260
ggttttcgta ccgtatagac ccecggcecceggg tcaaacttat ttggtcegtcecg ctggttgttt 1320
gtagcacgcc agctccatat atgtggattg cagctggtcet atgataagtt cggtcgatct 1380
gagatcaatc tatcaatcgt caaccctttg cctttgttag cgagctagceg tgtacacatt 1440
tcaattatat atggtgcatg catggcatcc acgcctccac ggtcaacgtg gaaatatctce 1500
tggaaactta ctttttctaa ataactgaac ggattggagg caggagacaa atttgaccaa 1560
cacaatatat ccacgacggc tagacaatac tagtagatgc atgcatggaa ggatatagta 1620
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gtacttgtta atcgtggaaa ctttggtaat gcgaatgcat ttcaattcgt tgctgaagat 1680
cgatgcacca tgcatatcca tcectctatata aagccatgeg atcccaccga ttcecttgcaca 1740
cacactagct acttctactt ctatcatacc aaacaaacta gcttaatttg cattgcatca 1800
cattgccg 1808
<210> SEQ ID NO 16
<211> LENGTH: 1828
<212> TYPE: DNA
<213> ORGANISM: Oryza sativa
<220> FEATURE:
<221> NAME/KEY: misc_feature
<223> OTHER INFORMATION: PRO0151 WSI18
<400> SEQUENCE: 16
gcttgagtca tagggagaaa acaaatcgat catatttgac tctttteect ccatctctet 60
taccggcaaa aaaagtagta ctggtttata tgtaaagtaa gattctttaa ttatgtgaga 120
tceggettaa tgcttttett ttgtcacata tactgcattg caacaattgce catatattca 180
cttetgecat cccattatat agcaactcaa gaatggattg atatatcccece tattactaat 240
ctagacatgt taaggctgag ttgggcagtce catcttccca acccaccacce ttegttttte 300
gegeacatac ttttcaaact actaaatggt gtgtttttta aaaatatttt caatacaaaa 360
gttgctttaa aaaattatat tgatccattt ttttaaaaaa aatagctaat acttaattaa 420
tcacgtgtta aaagaccgct ccgttttgeg tgcaggaggg ataggttcac atcctgcatt 480
accgaacaca gcctaaatct tgttgtctag attcgtagta ctggatatat taaatcatgt 540
tctaagttac tatatactga gatgaataga ataagtaaaa ttagacccac cttaagtctt 600
gatgaagtta ctactagctg cgtttgggag gacttcccaa aaaaaaaagt attagccatt 660
agcacgtgat taattaagta ctagtttaaa aaacttaaaa aataaattaa tatgattcte 720
ttaagtaact ctcctataga aaacttttac aaaattacac cgtttaatag tttggaaaat 780
atgtcagtaa aaaataagag agtagaagtt atgaaagtta gaaaaagaat tgttttagta 840
gtatacagtt ataaactatt ccctctgttc taaaacataa gggattatgg atggattcga 900
catgtaccag taccatgaat cgaatccaga caagtttttt atgcatattt attctactat 960
aatatatcac atctgctcta aatatcttat atttcgaggt ggagactgtc gctatgtttt 1020
tctgececegtt gectaagcaca cgccacccce gatgegggga cgcectcectgge cttettgeca 1080
cgataattga atggaacttc cacattcaga ttcgataggt gaccgtcgac tccaagtgcet 1140
ttgcacaaaa caactccggce ctcccggeca ccagtcacac gactcacgge actaccacce 1200
ctgactccct gaggcggacce tgccactgtt ctgcatgcga agctatctaa aattctgaag 1260
caaagaaagc acagcacatg ctccgggaca cgegecaccece ggcggaaaag ggcteggtgt 1320
ggcgatctca cagccgcata tcgcatttca caagccgcec atctccaccg gcttcacgag 1380
gctecategeyg gcacgaccge gcacggaacg cacgceggecg acccgegege ctegatgege 1440
gagcccatee gecgegtect cceetttgect ttgccgctat cctecteggte gtatccegtt 1500
tctetgtett ttgctcecceeg gegcecgegceca gtteggagta ccagcgaaac ccggacacct 1560
ggtacaccte cgecggccac aacgegtgte ccccectacgt ggccgegeag cacatgccca 1620
tgcgcgacac gtgcacctcece tcatccaaac tctcaagtcet caacggtcect ataaatgcac 1680
ggatagccte aagcetgcteg tcacaaggca agaggcaaga ggcaagagca tccgtattaa 1740
ccagcctttt gagacttgag agtgtgtgtg actcgatcca gegtagttte agttcegtgtg 1800
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ttggtgagtyg attccageca agtttgeg

<210>
<211>
<212>
<213>
<220>
<221>
<223>

<400>

SEQ ID NO 17

LENGTH: 1267

TYPE: DNA

ORGANISM: Oryza sativa
FEATURE:

NAME/KEY: misc_feature
OTHER INFORMATION: PRO0169

SEQUENCE: 17

cgtectectt ttgtaacgge tcgcaaatac

atcatattat tttttataaa gttatcaaaa

tttactaaat gagataatcc aacaaatggce

tcgecgttat getteegtee gtttecacgece

taatggtgtyg gaatggacgg aaccctaacg

tacgatggca tttcttagaa ctcatatttg

tcaatggtat tttttggatt atctcttagt

caatattgtc aacttatcaa aatttaattg

ttacatttct gaagaattat agctcaaata

tatttaatag ccctecggaa tcttgetatt

actcattcca taaccectac getattctac

tgatttgcta cagtaatcag ccgctaateg

gtaaaatagg ctagggatta tggaatcggt

aatagcaaga ttccgaaggg ctatttaata

agatccaaac ttccaacttt ttctatcaca

tcacatcgta ccaatttcaa cccaaacttt

acagtgcagt tcagctcaat tttgttegga

atttggataa ggctatgaat aaactcaaaa

accagggccece acgctecact ccegtgatca

tecettectte ctectettet tettcagtgt

tctcacctee accatctage tcactcacac

ggcgaca
<210> SEQ ID NO 18

<211> LENGTH: 1130

<212> TYPE: DNA

<213> ORGANISM: Oryza sativa
<220> FEATURE:

<221> NAME/KEY: misc_feature
<223> OTHER INFORMATION: PRO0170
<400> SEQUENCE: 18

catgcggeta atgtagatge tcactgeget

tatacaaagc tgtaatactc gtatcagcaa

caggattaga aaaacgggac gacaaatagt

catggcaata taaatggaga aatcacaaga

gtactcgtac gtaaaaaaaa gaggcgcatt

- aquaporine

aatgggttgt ttagattcat
tgtacatata tttatttatt
atttaaagcyg ttcaaatcca
gttaaaatac aatgttcatc
gegatggeat ttttgggata
tcgatggeat tttttgaatt
aaatacataa ggaatcatgce
ggattatttt ggcgataata
tggctatgge cctgtttgga
taagagtatt aaacgtagat
gagacgaatc taacgaggta
tggattaata tacatcatta
tttatcggta atctatgttt
geteggagea tccaaacaag
ttaaactgtc atacatacat
caactttgga agaactaaac
gcctaaaaaa aagaaaagaa
aagcatccaa cctaaccacc
tcaccteett ccctttecag
actctgectt tataacacce

agtctccact cacacgcatt

- High mobility group

agtagtaagyg tactccagta
gagagaggca cacaagttgt
aatggaaaaa caaaaaaaaa
ggaacagaat ccgggcaata

catgtgtgga cagcgtgcag

gtcattttaa
tttaccaaac
agaaatgcca
ctataacact
aagtcgtttyg
tggatgattyg
caaaacttga
tgaacagcce
ttcggaggge
tactgataaa
tattaatcca
gattcgtete
aatacttcta
gcctatgttt
aacttttcag
acagcatatg
aaaaagctca
acactggece
aaccacctte

tactcctcte

gcagaggaga

protein

cattatggaa
agcagtagca
caaggaaaca
cgctgegaaa

cagaagcagg

1828

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1267

60

120

180

240

300
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gatttgaaac cactcaaatc caccactgca aaccttcaaa cgaggccatg gtttgaagea 360
tagaaagcac aggtaagaag cacaacgccce tegetcteca cecteccace caatcgegac 420
gcacctegeyg gatcggtgac gtggectege cccccaaaaa tatccegegg cgtgaagetg 480
acaccccggg cccacccace tgtcacgttg geacatgttyg gttatggtte ccggecgcac 540
caaaatatca acgcggegceg geccaaaatt tecaaaatce cgeccaagece cctggegegt 600
geegetette cacccaggte cctcetegtaa tcecataatgg cgtgtgtace cteggetggt 660
tgtacgtggg cgggttaccc tgggggtgtg ggtggatgac gggtgggccc ggaggaggtce 720
cggceccgeg cgtcategeg gggcggggtyg tagegggtge gaaaaggagyg cgatcggtac 780
gaaaattcaa attaggaggt ggggggcggg gcccttggag aataagcgga atcgcagata 840
tgccectgac ttggettgge tectettett cttatcectt gtectegecaa cccegettee 900
ttectectecte tectettete ttetettete tggtggtgtg ggtgtgtcece tgtctcecect 960
cteccttecte ctectecttte cectectete ttececccecte tcacaagaga gagagcgceca 1020
gactctceee aggtgaggtg agaccagtct ttttgctcga ttecgacgegce ctttcacgece 1080
gcctegegeg gatctgaccg cttecctege cecttetegea ggattcagece 1130
<210> SEQ ID NO 19
<211> LENGTH: 1230
<212> TYPE: DNA
<213> ORGANISM: Oryza sativa

<220> FEATURE:
<221> NAME/KEY: misc_feature
<223> OTHER INFORMATION: PROO0171

<400> SEQUENCE: 19

tagtaccatt

cacaaagatt

tcataaaata

ggttctcatyg

atctagtttt

tttaaccttt

aagtgatatt

aaatgttttg

atagtaatat

taatttggta

ttaactttga

tctattttag

actgccacta

cgatattaag

ttcaaacctt

agatccaacc

caaaacaaaa

ttttaaaaaa

tegtectece

acacacctca

ctteectegt

gtaagtatat

gtaatcatgt

attgtaaatg

atcaagacaa

gagaaactgt

atatagacaa

getttggtea

ccaagataaa

atgtaaatat

ccaaagtcaa

gaaacggccyg

ttgtgcattt

atacccctat

ctacactggt

caaaataaat

taggcacaaa

aaagcaaggc

ggagctcecyg

cacctcacca

gagcataaat

ctcgcaacta

tctccataac

ttgagtcget

acattgcgta

aaccaattga

aataagtttc

aaatcaaact

tttattataa

tactatattt

aacatcttat

tttctttecca

catttgattt

cttttatcca

acacacgttce

ttggacgcat

ataatataat

aagcgaagca

ctctataaat

ccatcacctce

- reversibly glycosylated protein RGP1

gtattcatac

taaatatgtt

agtaaatgac

tgtagcgget

atgcctegga

aactgcaagc

ttactcttac

tcttcaagtt

aaatatattt

gtctataaac

aacctgaaat

ttgattttga

aacactttta

cecgettggaa

tctcttteca

cccaaaattce

actcctatct

aagcaaagaa

cgctectect

ctecctectec

aaaatagtaa

gtcattttag

gaggcgttaa

taagatatag

cctaatataa

tttaaaaaaa

tctotcagtt

taatcaagtt

aattattatt

ttagtcaaat

ggatggagta

gataagcaga

ccecttatcet

caaaccaaaa

tgcaccgaca

ggcaaacata

aattaattat

ggaaacgaat

cccecaceccac

tcctettect

aatgtatcct

taacaattgt

tagtggttta

tagagagtat

aagtaggaat

catctattgg

tcaagttata

tatagaaaaa

ttaataaaac

ttaaaacagt

tttgtttgtt

gcetttaaace

ccaataaaaa

aaaataaaaa

ggtctetece

tgacgcaaac

acacaatttt

aacaaagtcg

ccaaacccac

cegegegege

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200
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gagatccagg

dagagggaga

<210> SEQ ID NO 20
<211> LENGTH: 1234

<212> TYPE:

DNA

gggagagatc

<213> ORGANISM: Oryza sativa
<220> FEATURE:
<221> NAME/KEY: misc_feature

<223> OTHER INFORMATION: PRO0173

<400> SEQUENCE: 20

gtttggttgg
actttattag
attgtggcta
ttctecttet
aaaatatttt
gtagctaaaa
aacccteact
ccatccaaac
cggacatcac
cagtgaacac
atactccata
agtggcatct
tcgacgtcac
cggecacate
ccacaacgceg
cagatcccat
tccaacccac
caccgtcagt
ctceecegteg
cccaaaagag

tcgaagetee

tgaccgcaat

cacattggec

acaaattgtt

cgtttttege

tttacgaaag

cttaattaat

cccgaacaca

aatcctttag

taatacgaag

ttgaggtecct

cggcggttgt

tctecacgee

actttetggt

ttcteccgaa

cagtecgtgte

cgcecgatetyg

ccaccccacg

gggagatggg

cegegaggtt

cagegtegec

cgcteceece

<210> SEQ ID NO 21
<211> LENGTH: 1553

<212> TYPE:

DNA

<213> ORGANISM: Oryza
<220> FEATURE:

<221> NAME/KEY: misc_feature
<223> OTHER INFORMATION: PRO0175

<400> SEQUENCE: 21

gtcaccaccyg

ccgegtgeaa

taacctatca

tttctccteca

ggagcaccgt

ggacggcgat

ttggcggagg

tcatgtacga

tacaagaaga

ttcccacaat

ctacttttge

agccagcaat

gagacaacgc

aggtcactgg

ttgctatacc
cgtgegttat
ggccacattt
gegtacgett
ttgcttaaaa
ctcacgctag
gectttgtgt
tccatataac
atcaagtgga
cacgatccac
cacgatgtca
agtgttccca
gcaaacttta
acgccaggtyg
cccacctgte
tgggecageg
cgcteegtygy
taggggagce
aaataacggc
tctectecte

ccectteage

sativa

ggctgcettcea

aacatcgaac

ctaatccact

atttgtagga

caccaaaaca

gacgcaaaga

ccatgcgaat

- cytosolic MDH

aaaatcttag
attgtcattt
tggctacgtt
tttcaaactg
aattatatta
acgctgette
ggtttactac
ttegtatact
agatagatat
aaacacacat
tgatcgtegt
acggagcatc
ataattagtc
ggceccaccet
aggatgttag
cccacggtgt
ccgacagegt
cccacgtyggy
cacccgttte
cccectaace

tcca

RAB21

ccactgecte

ggtcatataa

tatttctctt

aacacaatga

cagaggggag

dggaggagga

gacagcgggy

acacagttga
tctagccaaa
cgataggaca
ttaaacggty
atctattttt
gttttacgtyg
agttatagta
ccaaaattcc
ttttaatgac
tttegtagat
tacccaagga
ttttcttecce
caaaaacaaa
gcatcactga
cgtectecgtt
cacgcecgeg
ggacccacct
agcaacgggg
ccectetete

cctacgette

actgccacca

ggtaagacce

cccatgatet

caccgtcgaa

gaggtcggea

cgttggcgat

cagcgcaaca

attaagctac

gtttgccata

tgttcccaac

tgttttttge

tttaaaaaaa

tcgggtacce

aagctagtct

actcgttcta

atgttatttt

aagttctgaa

agaagaaaag

ccacacggca

aaaagaattt

cagcctgtee

gecaggtttce

cacacctgge

aggtggggcee

gttetecggg

gcaaaactca

cagaacctte

gegteteceg

actaccgatt

tatcctctca

gaaagctggt

geggecatge

catgctggty

caaaaagggyg

1230

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1234

60

120

180

240

300

360

420
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ggaggatgcece ggcgaccacg ctagtaccat gaagcaagat gatgtgaaag ggaggaccgg 480
acgagggttyg gacctctgce gecgacgtga agagegtgat gtgtagaagyg agatgttaga 540
ccagatgceg acgcaactta gecctgecaag tcacccgact gcatatcget gettgeccte 600
gtcctcatgt acacaatcag cttgcttatc tctccatact tgtegtttgt ttecegtgge 660
cgaaatagaa gaagacagag gtgggttttg ttggagagtt ttagtggtat tgtaggccta 720
tttgtaattt tgttgtactt tattgtatta atcaataaag gtgtttcatt ctattttgac 780
tcaatgttga atccattgat ctcttggtgt tgcactcagt atgttagaat attcattccg 840
ttgaaacaat cttggttaag ggttggaaca tttttatctyg ttecggtgaaa catccgtaat 900
attttcegttyg aaacaatttt tatccgacag caccgtccaa caatttacac caatttggac 960
gtgtgataca tagcagtccc caagtgaaac tgaccaccag ttgaaaggta tacaaagtga 1020
acttattcat ctaaaagacc gcagagatgg gccgtggecg tggctgcgaa acgacagcegt 1080
tcaggcccat gagccattta ttttttaaaa aaatatttca acaaaaaaga gaacggataa 1140
aatccatcga aaaaaaaaaa ctttcctacg catcctcectec tatctceccatce cacggcgagce 1200
actcatccaa accgtccatc cacgcgcaca gtacacacac atagttatcg tectctceccce 1260
cgatgagtca ccaccegtgt cttcgagaaa cgectcegece gacaccgtac gtgegecace 1320
geegegectyg cegectggac acgtecgget cctceteccge cgegetggeco accgtccace 1380
ggcteccecgea cacgtcectcece tgtecteecte cacccatgec gtggcaatcg agctcatcete 1440
ctcgectect cecggcecttata aatggceggcece accaccttca cctgcttgca caccacagca 1500
agagctaagt gagctagcca ctgatcagaa gaacacctcg atctctgaga gtg 1553
<210> SEQ ID NO 22
<211> LENGTH: 1087
<212> TYPE: DNA
<213> ORGANISM: Oryza sativa
<220> FEATURE:
<221> NAME/KEY: misc_feature
<223> OTHER INFORMATION: PR0O0177 - Cdc2-1
<400> SEQUENCE: 22
cagacaccta gaatatagac attcccaaaa aataatcact atgcatcagc atcactatac 60
atgacttggg tctagtgatg gaagtggata gttccactac ctacataaaa acccactact 120
agtttattac ttttcacatg atagcataaa atttaaagaa aaaataaaca gaagtggaat 180
aagcgaaaaa ccccgettac ccgccccatt tacatccecta cttggatcct gcatgtcagt 240
aagatatcag aattatatgt tttagaatta tatgtttttt tggaaggtgg aaatcggatt 300
attagacgca acataccaag tggcgtatac ttggcttcac tctttccatce agagcaagcg 360
taaaagatca cgtattcacg tcacatggag taactgageg aatttttttc atttttaaat 420
ttttgttttt taatatttac ataaatatta taccggcgaa aatatttaca aaagtagacc 480
ctgctgecct tcectecttete gagaagageg gecagggtgat gtcagggaca gaaataaact 540
ccaaaaatgc atttttggct gggcgaaaat tgcacttacce cccttgetge cctctacaaa 600
ggttgcaagyg gacctcagtg caaaatacgc acaccttgcc gtectecact tggacggeat 660
gggctatttc tgtaaatatt ttggatggta taatatttct gtaaatatta aaaaataaaa 720
atttaaaaat gaaaaaattc tatctgggcet ceccttctete atctcacacyg gcccaccaca 780
caatcccgge ccacatattt cctgggecca ttteegtgtyg aatggagacyg gceccattgge 840
gegeacatge ggaaaagcgt acacacgatt cgaaatttga aatctcaaaa agcgcccgtt 900
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agagcgegte ccctecaacg gctatcccca atacaaaaga tcactegaat cccccccaaa

tcgaccaaac cctaaatcca cgegeattee acaccaccca accagegaga gagagatgge

ggcgctecac caccaggcegg cggeggegee ggtgacgacg acgacggacyg ggggegaget

gegggeg

<210> SEQ ID NO 23

<211> LENGTH: 1272

<212> TYPE: DNA

<213> ORGANISM: Oryza sativa

<220> FEATURE:

<221> NAME/KEY: misc_feature

<223> OTHER INFORMATION: TC89946 (PRO0110)
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (17)..(17)

<223> OTHER INFORMATION: n = any nucleotide
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (50)..(50)

<223> OTHER INFORMATION: n = any nucleotide
<400> SEQUENCE: 23

tttgacgact gaatcgngge tcgectetge ggeggecget

tctgttgtaa tteggcacga gggctgatca agagetctta

ctgcegettgt gatcgatega tetegggtac gtagcaatgg

ttcectggeeyg tgaacctegt cgtgeteggg gtggcaageg

tgccecgacge cgacgeegte gaccccgaca ccgtcaacge

ttcgggaggt gecceegega cgegetgaag ctgggegtgt

atcaaggcca aggtgggegt gecteeggeg gagecgtget

gtcgaccteg aggcggeggt gtgectetge acggecatca

aacctcaacce tccccatecga cctcagecte atectcaact

accggettca agtgctaage agegtgcata tgcaatgect

cggtgattag ttggetttga cgactcttga tttgatttge

tactacgtta cgtacgtact ttgcatgcaa cgcaacgcat

tgtttgtacg tatcacggta ccagtttgga ttetetetgt

tgtagtactc ttattccege tatcecgtacg tgegeatttg

ttgtgtgceg gtaccaactt ctaataaage tatgggtgga

aaaactggag ggggggcccg ggtccaattt agactataat

cggccgaaga taacaacacce gggcttggaa aacctagact

acagactctt ggactgaaac tgaacgaaac aagaccaccce

cctaccgeca aagattccaa taatgtgaat cagteggtaa

attttactge ccgegecace ccteggtacg cacttatata

ctggttcegt cacttececte atcgecacctyg ctagtegtgg

tattatcgag cg

<210>
<211>
<212>
<213>
<220>
<221>

SEQ ID NO 24

LENGTH: 2425

TYPE: DNA

ORGANISM: Oryza sativa
FEATURE:

NAME/KEY: misc_feature

ctagattagn gtttccectyg

attagctage tagtgattag

cgtccaagge gttegetetg

cctgeggegyg cagecegteg

cgacgecgac gecegteggeg

gegecaacgt getgggectg

gecegetget ggaggggete

ggggcaacat cctcggaatce

actgcggcaa gaccgteccee

gecatgggttyg atcctacgta

ttgctgetet gtttatttge

gatcgategt gcatgetgge

actctctect ttgtettett

ttgtaagggce cggtgctage

acttcaaaaa aaataaaaaa

gagtttaaca ccccgctceat

gcccaactaa tggacggaag

accccatcta accacageca

tagaacactc ctcttgtacyg

tatcgggecyg tagtaattte

cttacatacg tgcgtectet

960

1020

1080

1087

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1272
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<223> OTHER INFORMATION: TC90358 (PRO0005)
<220> FEATURE:
<221> NAME/KEY: misc_feature
<222> LOCATION: (1558).. (1558
<223> OTHER INFORMATION: n = any nucleotide
<400> SEQUENCE: 24
cccacattga ataattattt taaataattt aagttttttt tttttggctt tagatatatt 60
cccaatccee aaccteccaa taatccgate teteccagtt ctgtteggat caaggetgtg 120
tcgatcgcaa aaaagaaaaa aaaaacaatt tecttttggg gtggttcatce tgttgatcac 180
ttetttgttt cccgegtttt gttggggatt cgattttegg gttaagattt tcectacacgat 240
ggecttgaac ttggctcaga gcgecgegge ggcagegtge ttegcegacceg ceggtgatge 300
geggegaget getteggtgg tcegecatgece gtegtegteg tegtceggeca cgacgagect 360
gaggatgaag aggcaggcgg cgtgcgagcece ggtggegtge cgggeggtygg ccaggcacgt 420
ggeggeggeyg gceggcgagcea gcaggaggaa cggcegtgeceg gtgttegtga tgatgccget 480
ggacacggtyg agcaagtgcg ggagcgegcet gaaccggagg aaggceggtygg cggcgagect 540
ggecggegety aagagegcecg gegtggaggg gatcatggtyg gacgtgtggt ggggcategt 600
ggagagcgayg ggccccggee ggtacaactt cgacggetac gtggagetca tggagatgge 660
ccgcaagace ggcectcaagg tccaggecgt catgtectte caccagtgeyg geggcaacgt 720
cggcgactee gtcaacatce cgctcecgag gtgggtggtyg gaggagatgyg agaaggacaa 780
cgacctegee tacaccgacce aatggggacg cegcaactte gagtacatct cccteggetg 840
cgacgecatg cccegtettca agggccgecac geccgtcegag tgctacaccyg acttcatgeg 900
cgectteege gaccactteg cctecttect cggegacace atcgtcgaaa tccaagtcegg 960
catgggcccee gecggegage tteggtacce gtectacceg gagagcaacyg gcacctggag 1020
gttceccegge atcggecgect tccaatgcaa cgacaggtac atgcgtagca gcctgaaggce 1080
ggcggcggag gcgaggggca agccggtagt ggggecacgg cgggccgacg gacgccggcg 1140
gctacaacaa ctggccggaa gacacggtgt tetteegegg cgactgegge gggtggagea 1200
ccgagtacgg cgagttette ctgtegtggt attcgcagat gectgcectggag cacggcegagce 1260
gcgtgetgte gggcgcgacg tcecegtgtteg gegacggcege cggcgccaag atctcecggtcea 1320
aggtggccegg catccactgg cactacggca cgeggtcegea cgegecggag ctcacggcegg 1380
ggtactacaa cacgcggcac cgcgagcegge taccteccga tegegegeat getggcegege 1440
cacggegeceg tgctcaactt cacctgegtg gagatgegeg accacgagca gccgcaggag 1500
gegecagtgea tgcccgagge gctegtcagg caggtggecg cegeggegeg cgeggcegnga 1560
cgtegggete gecggggaga acgcgetgece geggtacgac ggcacggege acgaccaggt 1620
ggtegecegee gecgecgace gcegeggcgaa ggaccggatg gtegecttea cctacctecy 1680
gatggggccec gacctcecttee acccggacaa ctggcgcecgg ttegtegect tcegtecgecy 1740
catgtccgag tccggetege cgcgggagge cgecgagage gecgegcacyg gcegtegegea 1800
ggecaccgge tegetegtge acgaggecge ggtegegete cggagcetage accggtcaga 1860
cgctcatata caccgtcgec tcgaggtcgg attccgatgt gggatcatte gatctcecectt 1920
ttttttttet tetttttgec attttgtaca geccttttggg gagctttgga tttgtgettt 1980
ttgtcteggg aggaaaaccyg ctctggaggt cgaagagagce gtcattttece teccgttgaa 2040
gatcacgaat catttacgtt agagatgatg taattaagca gggaggggag gggaacacac 2100
acacactggc actcaaaagt tgttgtcacg cttggggaat atatccattt ccagccaaaa 2160
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aaaaaacgca gaaatgcgtt gtgttcttge gctetggttce gttgctgctg tgggtcagat 2220
tcagctggtg aaaaaactac agtactactg aaactgaaac tactagagcc tagagggaga 2280
ttaagctaag ttaattgcac gagtaattac tccacggttg tgtttagggt ctacgtcggce 2340
agattttgct ttctggtaga tccctaacct tatgtttgtt gggaatttta taaaggagct 2400
aagtttgcct attgatttge aatct 2425
<210> SEQ ID NO 25
<211> LENGTH: 3410
<212> TYPE: DNA
<213> ORGANISM: Oryza sativa
<220> FEATURE:
<221> NAME/KEY: misc_feature
<223> OTHER INFORMATION: TC83635 (PRO0009)
<400> SEQUENCE: 25
ccatggacac cgccteegte accggtggeg agcacaaggg gaaggagaag acgtgecggg 60
tgtgeggega ggaggtggeg gcgagggagg acgggaagec gttcgtggeg tgcgecgagt 120
geggettece ggtgtgcaag ccectgectacg agtacgageyg cagcgagggce acccagtget 180
geecccagtyg caacacccge tacaagcgcec acaaagggtg cecacgggtg gaaggcgacyg 240
aggacgacgg cggcgacatg gacgacttcg aggaggagtt ccagatcaag agccccacca 300
agcagaaacc cccccacgag cccgtcaact tegacgtceta cteggagaac ggcgagcage 360
cggcacagaa gtggegecct ggaggeccgg cgetctette cttcecaccgga agegtggetg 420
ggaaggatct ggagcaggag agggagatgg agggtggcat ggagtggaag gacaggatcyg 480
acaagtggaa gacgaagcag gagaagcggg gcaagctcaa ccegegacgac agcgacgacg 540
acgacgacaa gaacgacgac gagtacatgce tgctcgegga ggcgaggcag ccgetgtgga 600
ggaaggtgcce gatccecgteg agcaagatca acccegtacceyg gatcgtgatce gtgetccegge 660
tggtggtget ctgcttette ctcaagttee ggatcacgac gecggcegatyg gacgeggtge 720
cgetgtgget ggecteggtyg atctgegage tgtggttege getgtegtgyg atcctegace 780
agctgeccaa gtggtegecg gtgacgaggg agacgtacct ggaccggetyg gceccteeggt 840
acgagcgcega cggcgagecg tgccgectgg ceccgatega tttettegte agcacggtgg 900
acccgetcaa ggagecgece atcatcaccg ccaacaccegt getgtccate ctegecgteg 960
actaccecegt cgaccgcgte tectgctacg tctecgacga cggcgegtee atgetgetcet 1020
tcgacacgct ctceccgagacce gecgagttceg ccegecggtg ggtcecectte tgcaagaagt 1080
tcaccatcga gcccecgegece cecgagttcet acttctecca gaagatcgac tacctcaagg 1140
acaaggtcca gcccacctte gtcaaagaac gecgegcecat gaagagagag tatgaggagt 1200
tcaaggtgag gataaacgcg ctggtggcga aggcgcagaa gaagccggayg gaagggtggg 1260
tgatgcagga cgggacgcca tggccgggga acaacacgag ggaccaccceyg gggatgatce 1320
aggtgtacct gggcagccag ggcgcegeteg acgtcegaggg cagegagetyg ccgeggetgg 1380
tgtacgtgte ccgcgagaag cggcccgget acaaccacca caagaaggece ggcgecatga 1440
actcecctegt tegegtctec gecgtgectta ccaacgecce cttcatccte aacctcgact 1500
gcgaccacta cgtcaacaac agcaaggccg tccgcgagge catgtgettce ctcatggaca 1560
agcagctcgg caagaagctg tgctacgtce agttccccca gegcttcgac ggcatcgacce 1620
gccacgateg ctacgccaac cgcaacaccg tcttecttcecga catcaacatg aaggggcetgg 1680
acgggataca ggggceceggtg tacgtgggga cggggacggt gttcaacagyg caggegetgt 1740
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acggatacga cccgecgegg ccggagaaga ggccgaagat gacgtgcgac tgctggecegt 1800
cgtggtgetg ctgctgctge tgctteggceg gggggaagceg cggcaagtcg cacaagaaca 1860
agaagggcgg cggceggegge gagggeggeg gectcgacga gecgegecge gggetgeteg 1920
ggttctacaa gaagaggagc aagaaggaca agctceggegg cggegeggeg tegetcegecg 1980
gagggaagaa agggtaccgg aagcaccagc gcgggttcga getggaggag atcgaggagyg 2040
gcctegaggyg gtacgacgag ctggagcegcet cgtcegcectcat gtcgcagaag agcttcgaga 2100
agcggttegg ccagtcgecg gtgttcatcg ccteccaccect cgtcgaggac ggcggcectcece 2160
cccagggege cgccgecgac cccgcecgecce tcatcaagga ggcecatccac gtcatcaget 2220
geggctacga ggagaagacce gagtggggca aggagattgg gtggatctac gggtceggtga 2280
cggaggacat cttaacgggg ttcaagatgc attgccgtgg gtggaagtcg gtgtactgca 2340
cgecggegag ggcggeattce aaggggtegg cgeccatcaa cctgteggat cgtctgcace 2400
aggtgctececg gtgggcgete ggctceccegtceg agatcttcecat gagccgccat tgcccgetcet 2460
ggtaccctat ggcggccgcece tcaagtggcet cgagcgctte gectacacca acaccatcegt 2520
ctacceccectte accteccatte cecctectege ctactgcacce atccccecgeeg tetgectect 2580
caccggcaag ttcatcatcc ccacgcttaa caatttggceg agcatatggt tcatagcgcet 2640
tttecctgteg atcatcgecga cgggggtgct ggagectgegg tggagegggg tgagcatcga 2700
ggactggtgg aggaacgagc agttctgggt gatcggcggce gtgtcecggegce acctgttege 2760
cgtgttceccaa ggcctcecctceca aggtgctcecgg cggcegtggac accaacttca cggtgacgte 2820
caaagccgee gccgacgaag accgacgegt teggcegaget ctaactgtte aagtggacga 2880
cgetgetggt gecgecgacyg acgctgatca tcatcaacat ggtggggatce gtecgecggeg 2940
tgtcggacge cgtgaacaac gggtacgggt cgtggggccce gectgttcggg aagctcecttcet 3000
tctecttetg ggtcatceccte cacctcectace ccttectcaa ggggctcatg gggaggcaga 3060
accggacgcece cacaattgte gtgctcetggt ccaacctect cgectceccate tteteecteg 3120
tctgggtcag gatcgaccee ttcatceccca agcccaaggg ccccecgtcecte aagceccatgeg 3180
gggtctecgtyg ctgagectgct gctgctactt ctcectgtgtet ctgcattttg caagagggat 3240
gaccggatgg atgattcttg ttgtatggag tattttgact tgttcatgta caagtttttg 3300
tgagtgggat aaaagtgttt tgggggtaaa atttgtaaga actgaggtgg agattatact 3360
cgaatttaag aacaattgtt tttgaatttt cttttaagat ttttgggagt 3410
<210> SEQ ID NO 26
<211> LENGTH: 602
<212> TYPE: DNA
<213> ORGANISM: Oryza sativa
<220> FEATURE:
<221> NAME/KEY: misc_feature
<223> OTHER INFORMATION: TC83117 (PRO0058)
<400> SEQUENCE: 26
ccececccte gaggttegac ccactegtee getgacggtt agttccaagyg gaaagaagaa 60
atggaggctt cacgcaaggt gttcteggece atgettcetea tggtgcetget gettgecagee 120
actggtgaga tgggegggcece ggtgatggtyg geggaggcte ggacgtgega gtcgcagage 180
caccggttea agggeccgtg cgcccgecaag gegaactgeg ccagegtatyg caacacggag 240
ggctteceeyg acggctactyg ccacggegte cgecgecget geatgtgcac caagecctge 300
ccctgatcega tgaaccagca gectagegeag cagettgtge cgecaccteg cgcatgtgte 360
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atcgtgtcega tcgatcggat cctagetgece ctatgaatga ataaaagtgt gtggettatg 420
cgtggtttte tecttggagaa ctttggecttt tgtggtgtta agttcgatcg ttttgtgcat 480
ccaccatcca tccatectcee cattctgett gttctaaggt tatactacta cttgagaagg 540
tgatgcaatt gtgctcaaca gtttattaat acttcatccg ttttaaaatg tttgaccccg 600
tt 602
<210> SEQ ID NO 27
<211> LENGTH: 1170
<212> TYPE: DNA
<213> ORGANISM: Oryza sativa
<220> FEATURE:
<221> NAME/KEY: misc_feature
<223> OTHER INFORMATION: TC89913 (PRO0061)
<220> FEATURE:
<221> NAME/KEY: misc_feature
<222> LOCATION: (15)..(16)
<223> OTHER INFORMATION: n = any nucleotide
<220> FEATURE:
<221> NAME/KEY: misc_feature
<222> LOCATION: (1162)..(1162)
<223> OTHER INFORMATION: n = any nucleotide
<400> SEQUENCE: 27
aattcggcac gagannaaaa ggaaaaaaaa acaaaacaca ccaagccaaa taaaagcgac 60
aatgggatcg ctcaccacca acatcgtect cgecgtegece gtggtggeag cgctggtcegg 120
cggegggteg tgcggeccge ccaaggtgece acccggcecceyg aacatcacga ccaactacaa 180
cgeceegtgg ctecccgeca gggccacctg gtacggcecag cectacgget cceggetcecac 240
cgacaatggt ggcgegtgcg ggatcaagaa cgtcaacctyg cctecctaca acggcatgat 300
ctectgegge aacgtceccaa tcttcaagga cggcagggga tgcggctcat gctacgaggt 360
gaagtgtgag cagccggcegg cgtgetcgaa gcageeggtyg acggtgttca tcacggacat 420
gaactacgag cccatctcegg cgtaccactt cgacttectece ggcaaggegt teggegecat 480
ggcttgceceyg gggaaggaga ccgagcetcceg caaggecgge atcatcgaca tgcagttcag 540
gagggtgcge tgcaagtacce ccggeggceca gaaggtcacce ttecacgteg agaagggcetce 600
caaccccaac tacctegecg tgctcegtcaa gttegtegece gacgacggtyg acgtcatcca 660
gatggaccte caggaggccg gattgccage gtggaggecce atgaagetgt cgtggggege 720
catctggagg atggacaccg ccacgccact caaggcacce ttctecatte gegtcaccac 780
cgagtccegge aagagectca tcgccaaaga cgtcatcceeg gtcaactgga tgccagacge 840
catctacgta tcaaacgtcc agttctattg agatcggacyg gaaacgatcce tcctaattta 900
tttcectatt aatttgttca aatggtttce ttctataacc tatattttte cegttgttag 960
aaatggttcc atttcecctect acagcttact ttaagatagt tgcgcttgta tatctgcgece 1020
atcttgtaag ttgtaagatg ctgaagaaca ctatgaattc tgagcatctg attctccggg 1080
aagatttact atgataaaca acagtttgat ttactatgtg tgtccccttg tttattgtat 1140
gctatcctaa tacttatgaa angttttgat 1170

<210>
<211>
<212>
<213>
<220>
<221>
<223>

SEQ ID NO 28

LENGTH: 861

TYPE: DNA

ORGANISM: Oryza sativa
FEATURE:

NAME/KEY: misc_feature
OTHER INFORMATION: TC89985



65

US 8,847,016 B2

-continued
<400> SEQUENCE: 28
ccacgegtee geccacgegt ccgcgatcag cagcagcage agcettgcaca ctcgagetta 60
gecttagettt tgcaagagag atcgagctag agatggagaa gtcgagcaag atgatggegyg 120
tggcggeggt getggtgete geggtggteg gegeggegga ggcgaggaac atcaaggcegg 180
cggceggegge ggcggeggag agcaaggaca cggtggtgea gecgacgacyg ttceccgecegt 240
tcgaccgett cgggagegceg gtgccggegt teggeggeat geccggcage agcatcccegg 300
ggttcagect cecececggcage agceggetcca cecceceggegg ceteggegge tteggcagea 360
tgcccatgtt cggeggecte ggcggegget cacctggect cggeggegge atgeccgget 420
ccecegecge cgccgacaag caggccaaga agecatgaga gacctegeceyg tcegecggegg 480
cgtegecget getgegeggg taatgtgete tatgtagege acggegttge atgcaatatg 540
gatggctata tgacgcgcge gcegttatatce ttcatatgtg cagttagett gecactgtgte 600
tagctagegt tctattatga gtagtgtcte ttctatctet tttcetttaca tgcatttgga 660
ggaggattat tctatctgtt tgttggttgg ttgtgtttgt ttgttttaat taggtccctt 720
cttatatttt gtgttttaat taagttcgtg atcatgtagt agtactacca ctgtttcgag 780
ctcgaggcat gaataatgct aaatgtgatc attattgtgt tattgtatgg tgatggctat 840
atatattact atctctgctt ¢ 861
<210> SEQ ID NO 29
<211> LENGTH: 1252
<212> TYPE: DNA
<213> ORGANISM: Oryza sativa
<220> FEATURE:
<221> NAME/KEY: misc_feature
<223> OTHER INFORMATION: TC89891 (PRO0081)
<220> FEATURE:
<221> NAME/KEY: misc_feature
<222> LOCATION: (5)..(5)
<223> OTHER INFORMATION: n = any nucleotide
<400> SEQUENCE: 29
ccecangegte cgaaccaatc gactcgcacce accaccagea gctcaagcag caacagctca 60
aacggaggaa gatctcatcg ccatgacgac cggcaatgge gacgcaccgyg tgatcaagaa 120
cgcccacage gacatcgaca gcaccaacaa gacgctgete aagagcgacyg ccctgtacaa 180
gtatgtcctyg gacacgacgg tgctgccacg ggagccggag tgcatgegeg atctgcegect 240
catcacggac aagcaccagt gggggttcat gecagtcegteg geggatgagyg cgcagtgcetg 300
gggatgctyge tgaagatgge cggagcgaag aggacaatcg aggtgggtgt cttcaccgge 360
tactecgetge tggegacgge getggegetyg ceggaggacyg ggaaggtggt ggcgatcgac 420
ccggacaggg agagctacga gatcgggegg cegttettgg agaaggccegyg ggtggegcac 480
aaggtggact tccgegaggg gaaggggcetyg gagaagetgg acgagcetget cgccgaggag 540
geggeggegy ggcgcgagge ggcegttegac ttegegtteg tggacgegga caagcccaac 600
tacgtcaagt accacgagca gctgctgcag ctggtgegeyg teggegggea catcgtgtac 660
gacaacacgce tgtgggccgg cacggtggeg ctgccgecgg acacgcecget gteggacctg 720
gaccggaggt tctecegtcege catcagggac ctcaactcca ggctcegecge cgacccgege 780
atcgacgtcet gccagetege catcgecgac ggcatcacca tetgecgecyg cctegtgtga 840
ggtcgagacce gagaccttac cggecgatce atccateget ctegegtgat taattaacgt 900
gtgttgctgt actcttctac tgctacaact atactattac ttccttaatt gccgcttaaa 960
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ttttcctata cgtgtttcaa tcaatgagat tattatattc ttcgagcatg agagagacgg 1020
agttgtaggg acatttgatg atggttgtta ctgtactaca tgttgataag tgcaacatct 1080
ctttccatgg ttgctactcect actcaccgtg tcatgttggt tgcggatttt gatctcatct 1140
gcaagatgga ctactggggc ccaaaatgga acagactggt ccctcgatcce tgcaggagcet 1200
tgcacctgtt gcaagggcct ttttaactgg ctaactaggt gggtaagtag gg 1252
<210> SEQ ID NO 30
<211> LENGTH: 671
<212> TYPE: DNA
<213> ORGANISM: Oryza sativa
<220> FEATURE:
<221> NAME/KEY: misc_feature
<223> OTHER INFORMATION: TC89670 (PRO0091)
<220> FEATURE:
<221> NAME/KEY: misc_feature
«<222> LOCATION: (3)..(3)
<223> OTHER INFORMATION: n = any nucleotide
<220> FEATURE:
<221> NAME/KEY: misc_feature
<222> LOCATION: (14)..(14)
<223> OTHER INFORMATION: n = any nucleotide
<400> SEQUENCE: 30
genggetteg gcangagttce aaacattata gttgaagcat agtagtagaa tcctacaaaa 60
atgaagatca ttttcgtatt tgctctectt gctattgttg catgcaacge ttcectgcacgg 120
tttgatgcte ttagtcaaag ttatagacaa tatcaactac aatcgcatct cctgctacag 180
caacaagtgc tcagcccatg cagtgagttc gtaaggcaac agcatagcat agtggcaacce 240
cecttetgge aaccagetac gtttcaattg ataaacaacc aagtcatgca gcaacagtgt 300
tgccaacage tcaggcetggt agcgcaacaa tctcactacce aggccattag tagegttcag 360
gcgattgtge agcaactaca gctgcagcag gtceggtgttg tctactttga tcagactcaa 420
gctcaagete aagetttget ggecttaaac ttgccatcca tatgtggtat ctatcctaac 480
tactacattg ctccgaggag cattcccace gttggtggtyg tcetggtactyg aattgtaata 540
gtataatggt tcaaatgtta aaaataaagt catgcatcat catgcgtgac agttgaaact 600
tgatgtcata taaatctaaa taaaatcacc tatttaaata gcattcatgt atgagttcca 660
ttatcatage t 671
<210> SEQ ID NO 31
<211> LENGTH: 436
<212> TYPE: DNA
<213> ORGANISM: Oryza sativa
<220> FEATURE:
<221> NAME/KEY: misc_feature
<223> OTHER INFORMATION: TC89883 (PRO0095)
<400> SEQUENCE: 31
cctegagggt cgacccacge gtccgetete ctetettete tegecctcac cgetegecga 60
ggttgcegte tecttgtcete ctceegetect tgegeegecyg cegcegacgag tegeggggag 120
gggecggegat ctecatctee atctgaggceg aggagagcag gggaggtgag gggatcctgg 180
tgaggtttgt gattactgga caatagaaat atttacacaa tatggctggce ggctctgcetg 240
atgcagtgac caaggagatg gaggcgctac tcgttggaca aaatccaaat gcggttagtg 300
gagaaacatyg cgagacctca tcaaaagaag gcaaagttgc agatagcaat ggatctcatt 360
cttcaccacce agaagatgat gatgatgaag cgcaagggga tggtccatct caagattgga 420
ggatccagaa gcttte 436
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<210> SEQ ID NO 32
<211> LENGTH: 860
<212> TYPE: DNA
<213> ORGANISM: Oryza sativa
<220> FEATURE:
<221> NAME/KEY: misc_feature
<223> OTHER INFORMATION: TC90434 (PROO111)
<220> FEATURE:
<221> NAME/KEY: misc_feature
<222> LOCATION: (1).. (1)
<223> OTHER INFORMATION: n = any nulceotide
<220> FEATURE:
<221> NAME/KEY: misc_feature
<222> LOCATION: (10)..(10)
<223> OTHER INFORMATION: n = any nulceotide
<400> SEQUENCE: 32
nagggctaan attaccggag tatttttgca aagggagtaa tcaaagttcc aatacgaaat 60
cgeggtegta gtagtacaat acaaagacga gttcacggag cgcgtaaact aataaggaaa 120
aattaaacgt cgcggagaaa taatagccga actggatgaa gatgagcage actgectett 180
gectagecta geccatcatg gegaggecga cggecccgac cagcaggecce atcaccgaac 240
gggcecteget geegetggee cegecggtge tgccegtega cttegtegte gtegtegteg 300
gegtegtggt cgegtceegge gtcgacgagyg gegtgtecat gecggggteco gatgacggeg 360
tggegggegt cgeggtggac ggecggggacg acgacgecgt cggggtgggg gtggtgccgg 420
cegecgegga gaccgtgacg gegagcettea tgecgecgga geagtggecg ctggtgecge 480
agatgaagta gcgggtgeceg ggcttggtga gegegatctt ggtgttetgg tegetgtagg 540
actggatcga gttgctggeg gacacgeget gtagtcagece gagetcacct ccgecaccegt 600
gtgcatcatg ctgtactgga acacgagcga gtcaccaacg ctgaaggttt tgetettege 660
ccaggtatcg tagtccacge cactgcteca geeggatgtg tegecgacgg tgtagtccac 720
ggcgaaagcee ggcgcaacgg cggcgaggag tagcaccacce agacctgcag ctgcaagtec 780
atgtactcca gccatgatgg cagagttaat tagcaaacgce gaactgatta gagccgtact 840
agtactggtg gccctegtge 860
<210> SEQ ID NO 33
<211> LENGTH: 1167
<212> TYPE: DNA
<213> ORGANISM: Oryza sativa
<220> FEATURE:
<221> NAME/KEY: misc_feature
<223> OTHER INFORMATION: TC83072 (PROO0116)
<400> SEQUENCE: 33
aggaaaagaa gaaaaaagat cctgtgaacc ctacgaaact accgaagega acggaaggca 60
ggaatcggeg gcggceggegg cggcggeggt ggggagaage catggagegg ctgcagegga 120
tctteggege ctecggeatg gggcageege cgteggacte gecgetgete gactecteceg 180
agcaggtcta catctectee ctegecctee tcaagatget caagcacggg agggecggeg 240
tgccgatgga ggtgatgggg ctgatgetgg gggagttegt cgacgactac acggtcaggg 300
tggtcgacgt cttegecatg cegcagageg ggaceggggt cagegtcegag gecgtcegace 360
atgtctteca gaccaacatg ctecgacatge tcaagcagac cgggaggeca gaaatggtgg 420
taggttggta ccattcccat cctggatttg gttgetgget ttcaggagtt gacatcaata 480
ctcaacagag ttttgaagcet ttaaacccca gggcagttge cgtegtgata gatcccatce 540
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aaagtgtcaa ggggaaagtt gtcattgatg

tgcttggtca ggagccacga cagacaacat

ttcaggctet tattcatggg ctgaacagge

aaaatgagct tgaggaaaag atgttactga

tgattctgaa gaggtttgac actcattcaa

tgaaccttge tatcaagtac aacaaggcegg

aattagcgat agcaaatgtg ggacggcaag

ccaatttgat gtcatcaaac atagttcaga

tttagatcac tactgetgtt atcccaacac

tttatgttta tcgaagccta ccataattca

tgaaagctta ccacttgaca acttcat

<210>
<211>
<212>
<213>
<220>
<221>
<223>

<400>

SEQ ID NO 34

LENGTH: 871

TYPE: DNA

ORGANISM: Oryza sativa
FEATURE:

NAME/KEY: misc_feature
OTHER INFORMATION: TC90038

SEQUENCE: 34

cctagetect ceegeegeog cogecgecge

cegecgeage cgocgeagee gecatgtege

tgcgtetget gaacaccaac gtcgatggga

tcaagggtgt cggccgeagg ttctecaaca

acaagagggce cggtgagett acgecggagg

acccgeggea dgttcaaggtg cccgactggt

ggaggttcte ccaggttgte tccaacgege

ggctcaagaa gatcaggaac caccgtggte

ggcagcacac caagacaacc ggaaggaggg

aagcctaaga accacccgag acttgatgaa

ataatatttt gcagctatgg aaccttgteg

taagagtaat ttacttttct tgaaactatt

tccactttcet tctacccact taaaactatt

tccactgget tctgecttaa ttttggatgt

gtacccatgg cagctttgat gcattgggat

<210>
<211>
<212>
<213>
<220>
<221>
<223>

<400>

SEQ ID NO 35

LENGTH: 1245

TYPE: DNA

ORGANISM: Oryza sativa
FEATURE:

NAME/KEY: misc_feature
OTHER INFORMATION: TC82936

SEQUENCE: 35

acgcggccaa aacgtaccect tgtgactaca

gggaagctaa gccatggcegt cecgtcaccge

ggcegtegete aagtctacct tectagggea

catttegect

caaatgttgg

actactattc

acttgcacaa

agaccaatga

tgcaagagga

atgctaagaa

cgctaggaac

tgtacccaga

gtgaacttaa

(PRO0117)

cgecegecged

tgatcgcegy

agcagaagat

tcgectgeaa

agctggagcg

tcctcaacag

tcgacatgaa

tgaggcacta

gtaagactgt

gegtttegtt

taatgtatct

gcagtattga

gcagtatcga

tgcatgeget

t

(PRO0122)

ccegettege

cecgeaccecyg

atcctcecacce

tattaaccct cagaccatga

gcacctaaat aagccatcta

aattgcaatc aattaccgga

aaagaaatgg accgatggat

gcagactgtt caggaaatgce

ggatgagetyg ccgectgaga

gcacttggaa gagcatgtct

catgctcgat acagttgtat

gctcecgtttat tttttatttt

cgccagttac atttgggtta

tctecacteyg agagacccag

ggaggactte cagcacatcce

catgttcgeg ctcaccteca

gaaggccgac atcgacatga

getgatgace gtggtggega

gaagaaggac tacaaggacg

gctcagggat gatcttgaga

ctggggecte cgtgtgegty

cggtgtgtcee aagaagcgat

gggtgatgtt ttgccctagg

tgaagagtgt ctttgggaac

ctecttgttt attgetttte

ctecttgttt attgetatte

gtgtatctgg ttcatgtgat

ttcectecect ctetaagecy

gtegecagece tceegetegte

cgectegece gegecaccgac

600

660

720

780

840

900

960

1020

1080

1140

1167

60

120

180

240

300

360

420

480

540

600

660

720

780

840

871

60

120

180
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tacgaggcegt aatgttcggg cggaggccaa gggagagtgg ctecccggece tcccttetee 240
cacctaccte aacggcagct tgccaggega taacgggtte gaccegttgg gtctggegga 300
ggacccggayg aacctgceggt ggttegtgca ggcggagtgg tgaacgggeg gtgggcgatg 360
ctgggggtygyg ccgggatgcet getgectgag gtgctgacga agatcgggtt gatcgacgeg 420
cegcagtggt acgacgcecgg caaggccacce tacttegegt cgtegtcegac getgttegte 480
atcgagttca tcctgttecca ctacgtggag atccggeggt ggcaggacat caagaaccct 540
ggctgegtea accaggacce catcttcaag agctacagec teccgecgca cgagtgegge 600
taccececggca gegtcettcaa ccccctcaac ttegagcecca cectegagge caaggagaag 660
gagctcgeca acgggaggct ggcgatgetg gegttettgg ggttectggt gecagcacaac 720
gtgacgcaga aggggccctt cgacaacctg ctgcagcacce tgtctgaccce gtggcacaac 780
accatcatce agacgctgtce aggctgageg tgtgatcgat ttcatcaggyg ccagggcate 840
tcaaggagct tgatgagttc aggctggtga aaccgatgat tgggcgatgg aagatgttcet 900
cttcttgttt cttetttttt tttttgtgga gtatgcatgt ataagatgtt aatgaattgg 960
ggggaggaga gagagagaga tggatgtgat gagattcaga cttactgtgt gtgttgtggt 1020
aattgtttcce tgcatgcatg gatctggatg catgggtgag ggggtgagtt gagtggtgaa 1080
tttctgatgt acagtactac agggggataa actatctcat ggtagcagca gtgttctagce 1140
tatctcatgg tctcgatctt aattatggtg gataaactac gecttaattge ttgtcaagtg 1200
cttcatttgce gcattgattc agtattgcgt atcgattcaa agacce 1245
<210> SEQ ID NO 36
<211> LENGTH: 1416
<212> TYPE: DNA
<213> ORGANISM: Oryza sativa
<220> FEATURE:
<221> NAME/KEY: misc_feature
<223> OTHER INFORMATION: TC89839 (PRO0123)
<400> SEQUENCE: 36
cccacgegte cgcccacgceg tccgggacac cagaaacata gtacacttga gctcactcca 60
aactcaaaca ctcacaccaa tggctctcca agttcaggec gcactcctge cctetgetet 120
ctetgtecee aagaagggta acttgagege ggtggtgaag gagecggggt tcecttagegt 180
gagcagaagyg ccaagaagcce gtcgetggtg gtgagggegg tggcgacgeg gegggccggt 240
ggcgagcecee ggcegegggca cgtcgaaggce ggacgggaag aagacgctgce ggcagggggt 300
ggtggtgate accggegegt cgtegggget cgggctegeg geggcgaagg cgettggegy 360
agacggggaa gtggcacgtg gtgatggegt teecgegactt tectgaagge ggcgacggceg 420
gcgaaggegy cggggatgge ggcggggage tacaccgtca tgcacctgga cctegectec 480
ctegacageg tccgecagtt cgtggacaac ttecggeget ceggcatgece gcetcegacgeg 540
ctggtgtgca acgccgcaca tctaccggece gacggcegegyg caaccgacgt tcaacgccga 600
cgggtacgag atgagegtceg gggtgaacca cctgggcecac ttectecteg cccgectcat 660
gctegacgac ctcaagaaat ccgactacce gtcegeggegg ctecatcatcce teggetccat 720
caccggcaac accaacacct tcgccggcaa cgtcecctece aaggccggge taggegacct 780
cegggggete gecggeggge tccgegggea gaacgggteg gegatgateyg acggegegga 840
gagettegac ggegecaagg cgtacaagga cagcaagatce tgtaacatgce tgacgatgea 900
ggagttccac cggagattce acgaggagac cgggatcacg ttegegtege tgtaccceggg 960
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gtgcatcgeyg
geegttecag
ggcgeaggtyg
ggactcggeyg
gaagctctgg
tcgtttcaac
tgtcaagtga

aggcttacat

acgacgggcet
cggttegtga
gtgggcgace
tcgttegaga
gacctcageg
tgttaattte
tgtacaatta

tatcgatttyg

<210> SEQ ID NO 37
<211> LENGTH: 1149

<212> TYPE

: DNA

tgttcecgega

cgaaggggtt

cgagcctgac

accagcetete

agaagctegt

tteggggttt

gtaatttttt

tccacctaaa

<213> ORGANISM: Oryza sativa
<220> FEATURE:
<221> NAME/KEY: misc_feature

<223> OTHER INFORMATION: T(C85888

<400> SEQUENCE: 37

cttctacttce

gccatgagag

cagtgeggea

ggctggtgeg

ggctgeggeg

atatcgeect

aagggcttet

accaccegeg

cacgagacca

ttcaaggagyg

tgcgeegecyg

tacggeegeg

gacgccagte

gtegtgecac

gegegttecy

cggcgcggac

gggcgtcagc

gttgatattt

gaaaacatat

aaaatatac

tatcatacca

ctctegetet

gccaggccgg

gctecaccte

geggeccgac

cgctettega

acacctacga

acgccgacac

CngngCtg

agaacaacgg

cgaagaagta

gggcaggcat

tccttcaaga

geggtgatca

ggCtangCg

gacaaggtgg

tatggcgata

gatccgagca

actacctetg

<210> SEQ ID NO 38
<211> LENGTH: 981

<212> TYPE:

DNA

aacaaactag

cgcggtggtyg

cggegegete

cgattactge

ccegeectea

ccagatgetyg

cgecttegte

ctgcaagege

geccacggeyg

caacgccccce

ctacggeegyg

cggetecgac

cggegttetyg

ceggecagty

agatcaccaa

ccgaccggat

acctggattg

gacgaataaa

aattttaata

<213> ORGANISM: Oryza sativa
<220> FEATURE:
<221> NAME/KEY: misc_feature

<223> OTHER INFORMATION: TC84300

<400> SEQUENCE: 38

gcacatcccyg

cgtgtcggag

caagtccgge

gcaggaggcc

cggectegte

agggggtttc

tttacccgac

ttaagt

(PRO0133)

cttaatttge

gccatggcgg

tgccccaact

ggCgCngCt

agcggtggeg

ctccaccgea

geegecgeca

gaggtegeeg

cccgacggec

acatactgeg

ggacccatce

ctgctcaaca

gttetggatyg

gacgcegtee

catcatcaac

cgggttetac

ctacaaccag

atacaatgca

catatctcta

(PRO0151)

ctgttecegge tgctgttece

gcggagtccg ggaagcggct

gtgtactgga gctggaacaa

agcgaccegg agaaggccag

tgagtttatt atttacccat

agctttcagt gagagaggcc

aaatcatgca ataaaaccac

attgcatcac attgccggec

tggtggcegt gcgceggcgag

gectetgetyg cagcecagtac

gccagageca gtgcteegge

gcageggegt cgectcecate

acgaccaggce gtgegeeget

acgcctacce ggacttegee

ccttectgge gcagacgtec

cctactectyg gggctactge

agcccaagee ggagtggecg

agatcaccta caactacaac

accecggacct ggtggegteg

acgccgcagt cgcccaagec

gccgacgacc aggcggcggyg

ggeggtgtgg agtgcgggea

aagcgctact gcgacatget

aggccctace cgecttecta

cacgagattg tgagactcga

aaacaaaaaa aaaaaaaaaa

1020

1080

1140

1200

1260

1320

1380

1416

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1149
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aagaggcaag agcatccgta ttaaccagece ttttgagact tgagagtgtyg tgtgactcga 60
tccagegtag tttcagtteg tgtgttggtg agtgattcca gecaagtttyg cgatggette 120
tcagcaggaa cgggctagcet accacgecgg cgagaccaag gceccgcegecyg aggagaagac 180
ggggcgcatyg atgggcacgg cgcaggagaa ggcgcgggag gcecaaggaca cggegtcecga 240
cgecgegggg cgcgegatgg gcaggggaca cggcgcecaag gaggcgacca aggagaaggce 300
gtacgagacc aaggacgcga ccaaggagaa ggcgtacgag gcaaaggacg cggectccga 360
cgccaccgge cgcgecatgg acaagggecg cggegecgeg ggcegecacga gggacaagge 420
gtacgatgcce aaggacaggg cggctgacac ggcgcagtcee gecgecgacce gegeccgega 480
cggcegecggg cagaccggga gectacattgg acagaccgece gaggccgceca agcagaaagce 540
ggeeggegee gegcagtacg ccaaggagac cgcgatcgece ggcaaggaca agaccggege 600
cgtgctecag caggcagggg agcaggtgaa gagegtggeyg gtgggggcega aggacgeggt 660
gatgtacacyg ctcgggatgt caggcgataa caagaacaac gccgctgecg gcaaggacac 720
cagcacctac aagcctggaa ctgggagtga ctaccagtaa tacggtagaa gaagcatgtg 780
tcgtectttgg cactgatgec aaagtgtacg tgttgtatcce tecttttttaa gtttcagetce 840
gacttcgacg tgttcggtgt cacactttgg tttttcagtt gtgctcaact gttcatgttt 900
ctggttccat ggagggccag tgtggaggtce aatgtttaag ctttegtttt aaaatctgat 960
aataaagttg gttaagacct g 981
<210> SEQ ID NO 39
<211> LENGTH: 1203
<212> TYPE: DNA
<213> ORGANISM: Oryza sativa
<220> FEATURE:
<221> NAME/KEY: misc_feature
<223> OTHER INFORMATION: TC89687 (PRO0169)
<400> SEQUENCE: 39
tactcctete tctcacctece accatctage tcactcacac agtctccact cacacgcatt 60
gcagaggaga ggcgacaatg gaggggaagg aggaggacgt gcggctgggg gcgaacaggt 120
actcggagag gcagcecgata gggacggegg cgcagggcege gggggacgac aaggactaca 180
aggagccgee gecgggecge tgttcgagee aggggagete aagtegtggt ctttcetaccg 240
ggcegggate gecgagtteg tcegecacctt cctettecte tacatcacca tectcacegt 300
catgggggte tccaagtcct cctccaagtg cgecaccgte ggcatccagyg gcatcgectg 360
gtecttegga ggcatgatcet tcegegetegt ctactgeace gecggeatcet ceggaggaca 420
catcaaccca gcagttactt ttgggetgtt cttggccagg aagctgtcece tgacccggge 480
catcttctac atagtgatgc aatgcctagg ggccatctge ggagetggag ttgtgaaggg 540
cttecagcag ggtctgtaca tgggcaatgg cggtggtgece aatgtagttyg ccagtggcta 600
caccaagggt gacggtcecttg gtgctgagat tgttggcace ttcatcctgyg tctacaccgt 660
cttctecagee actgatgcca agaggaatge cagggactca catgttccta tccttgecce 720
actgccaatt ggttttgegg tgttcctggt ccacctggec accatcccca tcaccggtac 780
tggcatcaac ccagccagga gecttggege tgecatcate tacaacaagyg accatgectg 840
gaatgaccat tggatcttct gggttggtcee cttegttgge getgceectgg ctgecatcta 900
ccaccaggtyg atcatcaggg cgatcccatt caagagcagg tcttaagcecce cgcgecgecg 960
ctgcgcagcece gacgacatgce aacgcaatcg tgatgtectg tttcececgcecge getactgetg 1020
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cgcatctgte gattccctet atctctagte cccaagatgt ttttectatce tgaaccctga 1080
acaactcaat cgtgtaatcc agtactcagt cactgtatgt ttttatgtga tggagatctt 1140
aattcttaag ttatcatctc tgttgctgga aatccggttt cctcttcegtg catgaaccgce 1200
gce 1203
<210> SEQ ID NO 40
<211> LENGTH: 964
<212> TYPE: DNA
<213> ORGANISM: Oryza sativa
<220> FEATURE:
<221> NAME/KEY: misc_feature
<223> OTHER INFORMATION: TC89846 (PRO0170)
<400> SEQUENCE: 40
cccacggtte cgcccacggt ccgcccacgg teegettete ttetetggtyg gtgtgggtgt 60
gtecctgtet cecectetect teoctectete ctttececte ctetettece cectetcaca 120
agagagagag cgccagactc tccccaggtg aggattcage catgaagggyg gccaaatcca 180
agggcgecge caagceccgac gecaagttgg ctgtgaagag taagggcgeyg gagaageccyg 240
ccgecaaggg caggaagggg aaggccggcea aggaccccaa caagceccaag agggcetccct 300
cegetttett cgtttttatg gaggagttce gtaaggagtt caaggagaag aaccccaaga 360
ataaatctgt cgctgctgta ggaaaagcag ccggtgatag gtggaaatcce ctgaccgaag 420
cggacaaggce tccctatgta gccaaggeca acaagctcaa ggcecgagtac aacaaggcca 480
ttgctgecta caacaagggc gagagcactg ccaagaaggce acccgccaayg gaggaagagg 540
aggacgacga ggaggaatct gacaagtcca agtccgaggt caatgatgag gatgacgacg 600
agggcagcga agaggatgaa gacgatgacg agtgagcctt ccagtggaca agatgggagce 660
agcaagacgc taagggcggce gggcgtecta aggagcectat ccatcatcat catcgtctac 720
tagaattatt cagtttcact tcacatcgtg atgttttact ttttctcteg tectataacg 780
gatagcgete cttgttggeg ccactggtgg gtgttgtggt gecagccaatg tettgtctec 840
accgtcaatg atccgettgt acctagatta ctetttcecat tgtcatcgge taacattgtg 900
ataatatcag tttgcgtatg ttagattaaa ttgtttctaa ttccgtcecgtt ttettcettece 960
ttgce 964
<210> SEQ ID NO 41
<211> LENGTH: 1542
<212> TYPE: DNA
<213> ORGANISM: Oryza sativa
<220> FEATURE:
<221> NAME/KEY: misc_feature
<223> OTHER INFORMATION: TC82935 (PRO0171)
<400> SEQUENCE: 41
cacacctcac acctcaccac catcacctece tectectect ccetettecte cgegegegeg 60
agatccaggg agagggagag ggagagatca tggeggggac ggtgacggtyg ccgteggegt 120
cggtgecegte gacgecgetyg ctcaaggacg agetggacat cgtgatcceeg acgatccgca 180
acctggactt cctggagatg tggcggecct tettccagece ctaccaccte atcatcgtge 240
aggacggcga cccgaccaag accatccgeg tecccgaggg cttegactac gagctctaca 300
accgcaacga catcaaccgg atccteggece ccaaggecte ctgcatctece ttcaaggact 360
ccgeatgeeg ctgcettegge tacatggtcet ccaagaagaa gtacgtctte accatcgacg 420
acgactgctt cgttgccaag gacccatctg gcaaggacat caatgctett gagcagcaca 480
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tcaagaacct cctcageceg tccacceegt

gecgaaggege tgactttgte cgtggttace

ctgtcteteca cggectgtgg cttaacatce

agcctegtga gaggaactcee aggtatgttg

tgttccccat gtgtggeatg aaccttgett

actttggtct catgggtgat ggeccagecta

ggtgcatgaa ggtcatctgt gaccacctga

tctggcacag caaggctage aaccectteg

tctggcagga ggacatcate cecttettece

cegtecagaa gtgctaccte teectegeeg

acccctactt cgtcaagett gecgatgeca

tgaaccccte gactgetget gtegagaacg

tgtgtgtege aggatggaaa gtacccttta

tagatatage tctttttgag atgaagggag

ttgttatgct ggttettttg tagectggaaa

agacaataat aattttatca tgtaattttg

attgtattta ataacctttg caaatcacta

actaccatat tatatttcta aatcattteg

<210>
<211>
<212>
<213>
<220>
<221>
<223>
<220>
<221>
<222>
<223>

<400>

SEQ ID NO 42

LENGTH: 1432

TYPE: DNA

ORGANISM: Oryza sativa
FEATURE:

NAME/KEY: misc_feature
OTHER INFORMATION: TC82977
FEATURE:

NAME/KEY: misc_feature
LOCATION: (1429)..(1429
OTHER INFORMATION: n = any

SEQUENCE: 42

aaaagagcag cgtcgectet cctectecct

cteceegetee ccecccectt cegetecaat

cggegecgea ggacaaattg gatatgetcet

gggtgctgac cagcctgtta ttctacacat

taatggcctt aagatggage tggttgatge

aacaactgat gttgtggagg cctgcactgg

ccccaggaag gagggaatgg aaaggaagga

atcccaaget tetgetettg aggetcatge

caatccagca aacaccaacg ctctecatctt

gaacattact tgcctcacce gtcttgacca

acttaatgte caagttactg atgtgaagaa

ccagtaccct gatgttaacce acgccactgt

ggaactcgtt gctgatgatg agtggttaaa

tggtgccgee atcatcaagg cgaggaagca

tcttcttcaa

cctteagect

ctgactatga

atgctgtcat

ttgaccgtga

ttggtecgeta

gcctgggagt

tgaacttgaa

agaacgccac

agcaggtcag

tggtcacctyg

gcaaggccaa

agtgaaagtg

agattactta

aggatttgtt

atagtcgtge

tacctgttygyg

taggcattat

(PRO0173)

nucleotide

aacccctacyg

ggcgaaggaa

tgtccecatg

gettgacatt

tgcatttect

tgtgaatgtt

tgttatgtca

agcccctaac

aaaagaattc

caacagggca

tgcgatcatce

gaagactcce

tacggaattc

atccagtgec

caccttgtat gatccctace

cagggaggga gccaagactg

tgctcctact cagatggtca

gactgtgecce aagggaacct

tctcatcggt cctgcaatgt

cgacgacatg tgggctggat

gaagactgga ctgccgtaca

gaaggaatac aagggcatct

catccccaag gagtgcgaca

ggagaagcte ggcaagatcg

gatcgaggee tgggatgage

gtagattgat cctgggagct

ttgctgtgge ctaggcccce

agcaacttta taattctttg

atcatcgttt acataattca

tttggttget aaatggtgtt

ttgttctgag aattgtatge

g9

cttccagaac cttctegaag

ccgatgegeg tgctegtcac

attgctaggg gtgtgatgtt

ccaccagcta ctgaatctet

cttttgaagg gaattgtcge

gcggttatgg ttggtgggtt

aaaaatgtct ccatctacaa

tgcaaggttc tggtagttge

gctecateca tcectgagaa

cttggccaga tctctgaaaa

tggggcaacc actcatccac

agtggagaga agcctgtcag

atctctaccyg tccagcageg

ctatctgetyg ccagetetge

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1542

60

120

180

240

300

360

420

480

540

600

660

720

780

840
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atgcgatcac attcgtgact gggttettgg

tgtgtactct gatggttegt atggtgtgece

atgcagtggt ggcgaatgga cgattgttca

gaagatggac gcgactgcce aggagctgte

caactaaaac taagcaatac ccagagggac

tttgaataaa agagactttt aagttccatc

acatcgcgag atgtggageg cagatgecgt

tttgtactag ctcccttttt tttgcctggt

acccatttga catctgatgg aatcatggac

atctgcatcg ggettggget ggtggttgaa

<210>
<211>
<212>
<213>
<220>
<221>
<223>

<400>

SEQ ID NO 43

LENGTH: 659

TYPE: DNA

ORGANISM: Oryza sativa
FEATURE:

NAME/KEY: misc_feature
OTHER INFORMATION: TC83646

SEQUENCE: 43

gctaagtgag ctagccactyg atcagaagaa

tttagcttaa gcaggatgga gcaccagggg

gagtacggca acccggtcegg caccggeged

gggacgcacg gcaccgecgg caccggegge

aagaccggeg gcgtectgea acgeteegge

ggaatgggag ggaggaggaa gaaggggatc

ggcaacaagg gcgagcagca gcatgcecatg

accggaaccg gcggegecta cgggecageag

accggegeac acggcaccac caccaccgac

atcaaggaga agctgecegg ccagcactga

gececeeggeg accgecgeca cgtcacctte

<210>
<211>
<212>
<213>
<220>
<221>
<223>

<400>

SEQ ID NO 44

LENGTH: 1310

TYPE: DNA

ORGANISM: Oryza sativa
FEATURE:

NAME/KEY: misc_feature
OTHER INFORMATION: TC90619

SEQUENCE: 44

ggaccagcga gcaaccagec cecegecaad

gecgettttyg cccacctete ctecgattaa

cgectectet tectececte gecgacecta

ggcaaacgga gggggggtta accctgatgg

agggcacgta ngggtggtg tacagggcgc

tcaagaagat ccggcttgag caggaggatg

tctegetect caaggagatg catcacggca

cactcctgag

tgctggtetyg

gggtctececy

dgaggagaag

agatagtgag

acatagaaac

tgctggtttt

gattcgcagg

cagtagcaag

ctttetgeca

(PRO0175)

cacctegate

cagcacggec

ggacacggcce

ggccagttee

agctccaget

aaggagaaga

ggcggcaccg

ggccacggca

accggcgaga

getegacaca

ctgaataata

(PRO0177)

aatggcggca

tccecteccee

cctactegeyg

agcagtacga

gggacaaggt

agggcgtece

acatcgtcag

ggaacatttg tctccatggg

atctactegt tcccagtaac

atcgacgagt tctcaaggaa

acgctegett actcatgect

cgattgceeg ctecegtgtt

tgtttatcte agaccgctge

actccagtgt gtattgagge

acatttgctyg aaaacattga

tacatttttyg cgaaagcata

catggccent gg

tctgagagtyg ttttttcage

acgtgaccag ccgegtcgac

agatgggcac cgccggcatg

agccgatgag ggaggagcac

caagctcgte tgaggatgat

tcaaggagaa gctcccegge

gcaccggeac cggcaccegge

ccgggatgac caccggcace

agaagggcat catggacaag

ccaccacace atgtgtetge

agatgagcta accgagege

gagcagcettt gcccaccget

tcctettect cceccacttcete

cegecgeegt cgcattggge

gaaggaggag aagattgggg

caccaacgag acgatcgege

ctccaccgca atccgegaga

gttacacgat gttatccaca

900

960

1020

1080

1140

1200

1260

1320

1380

1432

60

120

180

240

300

360

420

480

540

600

659

60

120

180

240

300

360

420
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gtgagaagcg catatatctt gtctttgagt atctggatct

actcttgtcee agagtttgeg aaaaacccca ctttaattaa

tcegeggegt tgcttactgt cattctcata gagttcettea

atttattgat agatcggegt actaatgecac tgaagettge

catttggaat tcctgtcecge acgtttacte acgaggttgt

cagagatcct tcttggatca aggcagtatt ctacaccagt

gtatctttge agaaatggtg aaccagaaac cactgttccc

aattatttaa gatattcagg gtactaggaa ctccaaatga

getcattace tgactacaag tctgetttee ccaagtggea

ttgtccctac tecttgaccct getggtttgg accttetete

caaacaaaag gatcacagct agacaggete ttgagcatga

tggtacaatg accctgctat ggctttacat tggattggea

catttcatte cttectgtgaa cgetgtgece ttegtttggg

atatttcaaa tcttgtgtgt ttgatatgta ttcaggaacg

gtctctattt gttcagagta aatatcttcc aatgctgect

<210>
<211>
<212>
<213>
<220>
<223>

SEQ ID NO 45

LENGTH: 55

TYPE: DNA

ORGANISM: Artificial sequence
FEATURE:

OTHER INFORMATION: prm3780
<400>

SEQUENCE: 45

ggggacaagt ttgtacaaaa aagcaggctt cgacgctact

<210>
<211>
<212>
<213>
<220>
<223>

SEQ ID NO 46

LENGTH: 55

TYPE: DNA

ORGANISM: Artificial sequence
FEATURE:

OTHER INFORMATION: prm2768

<400> SEQUENCE: 46

ggggacaagt ttgtacaaaa aagcaggctc ccgatttagt

<210>
<211>
<212>
<213>
<220>
<223>

SEQ ID NO 47

LENGTH: 54

TYPE: DNA

ORGANISM: Artificial sequence
FEATURE:

OTHER INFORMATION: prm2420

<400> SEQUENCE: 47

ggggacaagt ttgtacaaaa aagcaggcta tgccatcgag

<210>
<211>
<212>
<213>
<220>
<223>

SEQ ID NO 48

LENGTH: 54

TYPE: DNA

ORGANISM: Artificial sequence
FEATURE:

OTHER INFORMATION: prm2853

<400> SEQUENCE: 48

ggggacaagt ttgtacaaaa aagcaggctt ctcttctgaa

-continued
ggacctaaag aagttcatgg 480
gtcatatctc tatcagatac 540
tcgagatttyg aaacctcaga 600
agactttggt ttagccaggg 660
aaccttgtgg tatagagctce 720
tgatatgtgg tcagttggtt 780
tggtgattct gagattgatg 840
acaaagttgg ccaggagtta 900
agcacaggat cttgcaacta 960
taaaatgctt cggtacgagce 1020
atacttcaag gaccttgaga 1080
tatgtatggg ctgggctcct 1140
catttttgtc attcagctgg 1200
ctaaatagat caccgtcttg 1260
ttcagtttce 1310
caagtggtgg gaggc 55
agaccacatt ttggc 55
tggtgtgccg atac 54
gctgaagcee tgcg 54
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<210> SEQ ID NO 49

<211> LENGTH: 53

<212> TYPE: DNA

<213> ORGANISM: Artificial sequence
<220> FEATURE:

<223> OTHER INFORMATION: prm2426

<400> SEQUENCE: 49

ggggacaagt ttgtacaaaa aagcaggcta aaaccaccga gggacctgat ctg

<210> SEQ ID NO 50

<211> LENGTH: 55

<212> TYPE: DNA

<213> ORGANISM: Artificial sequence
<220> FEATURE:

<223> OTHER INFORMATION: prm2855

<400> SEQUENCE: 50

ggggacaagt ttgtacaaaa aagcaggctce ctagctatat gcagaggttyg acagg

<210> SEQ ID NO 51

<211> LENGTH: 53

<212> TYPE: DNA

<213> ORGANISM: Artificial sequence
<220> FEATURE:

<223> OTHER INFORMATION: prm3025

<400> SEQUENCE: 51

ggggacaagt ttgtacaaaa aagcaggcta tggtgccatg tcaataagac atc

<210> SEQ ID NO 52

<211> LENGTH: 56

<212> TYPE: DNA

<213> ORGANISM: Artificial sequence
<220> FEATURE:

<223> OTHER INFORMATION: prm3029

<400> SEQUENCE: 52

ggggacaagt ttgtacaaaa aagcaggctyg tttttctatg aaccggtcat taaacc

<210> SEQ ID NO 53

<211> LENGTH: 55

<212> TYPE: DNA

<213> ORGANISM: Artificial sequence
<220> FEATURE:

<223> OTHER INFORMATION: prm3061

<400> SEQUENCE: 53

ggggacaagt ttgtacaaaa aagcaggctce ctgatggatg atgaatcact gateg

<210> SEQ ID NO 54

<211> LENGTH: 57

<212> TYPE: DNA

<213> ORGANISM: Artificial sequence
<220> FEATURE:

<223> OTHER INFORMATION: prm3031

<400> SEQUENCE: 54

ggggacaagt ttgtacaaaa aagcaggctt cgttaagttt gatgatttet gatgacce

<210> SEQ ID NO 55

<211> LENGTH: 53

<212> TYPE: DNA

<213> ORGANISM: Artificial sequence
<220> FEATURE:

<223> OTHER INFORMATION: prm3051

53

55

53

56

55

57
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<400> SEQUENCE: 55

ggggaccact ttgtacaaga aagctgggtyg ccgecgeteg ctegettegt teg

<210> SEQ ID NO 56

<211> LENGTH: 58

<212> TYPE: DNA

<213> ORGANISM: Artificial sequence
<220> FEATURE:

<223> OTHER INFORMATION: prm3592

<400> SEQUENCE: 56

ggggacaagt ttgtacaaaa aagcaggctc gtgttcatgt tcgcatttag gattggac

<210> SEQ ID NO 57

<211> LENGTH: 55

<212> TYPE: DNA

<213> ORGANISM: Artificial sequence
<220> FEATURE:

<223> OTHER INFORMATION: prm5131

<400> SEQUENCE: 57

ggggacaagt ttgtacaaaa aagcaggctc agatgccaca gtatggtgta ccacce

<210> SEQ ID NO 58

<211> LENGTH: 56

<212> TYPE: DNA

<213> ORGANISM: Artificial sequence
<220> FEATURE:

<223> OTHER INFORMATION: prm3782

<400> SEQUENCE: 58

ggggacaagt ttgtacaaaa aagcaggctt tgcagttgtg accaagtaag ctgagce

<210> SEQ ID NO 59

<211> LENGTH: 54

<212> TYPE: DNA

<213> ORGANISM: Artificial sequence
<220> FEATURE:

<223> OTHER INFORMATION: prm2844

<400> SEQUENCE: 59

ggggacaagt ttgtacaaaa aagcaggctt ttggcegeggg gcagaagagt ggac

<210> SEQ ID NO 60

<211> LENGTH: 57

<212> TYPE: DNA

<213> ORGANISM: Artificial sequence
<220> FEATURE:

<223> OTHER INFORMATION: prm2973

<400> SEQUENCE: 60

ggggacaagt ttgtacaaaa aagcaggctyg cttgagtcat agggagaaaa caaatcg
<210> SEQ ID NO 61

<211> LENGTH: 53

<212> TYPE: DNA

<213> ORGANISM: Artificial sequence

<220> FEATURE:

<223> OTHER INFORMATION: prm3770

<400> SEQUENCE: 61

ggggacaagt ttgtacaaaa aagcaggctce gtecteettt tgtaacgget cge

<210> SEQ ID NO 62
<211> LENGTH: 56

53

58

55

56

54

57

53
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<212> TYPE: DNA

<213> ORGANISM: Artificial sequence
<220> FEATURE:

<223> OTHER INFORMATION: prm3772

<400> SEQUENCE: 62

ggggacaagt ttgtacaaaa aagcaggctc atgcggctaa tgtagatget cactge

<210> SEQ ID NO 63

<211> LENGTH: 53

<212> TYPE: DNA

<213> ORGANISM: Artificial sequence
<220> FEATURE:

<223> OTHER INFORMATION: prm3774

<400> SEQUENCE: 63

ggggacaagt ttgtacaaaa aagcaggctt agtaccatte ttecctegtyg age

<210> SEQ ID NO 64

<211> LENGTH: 53

<212> TYPE: DNA

<213> ORGANISM: Artificial sequence
<220> FEATURE:

<223> OTHER INFORMATION: pm3776

<400> SEQUENCE: 64

ggggacaagt ttgtacaaaa aagcaggctyg tttggttggt gaccgcaatt tge

<210> SEQ ID NO 65

<211> LENGTH: 55

<212> TYPE: DNA

<213> ORGANISM: Artificial sequence
<220> FEATURE:

<223> OTHER INFORMATION: prm3800

<400> SEQUENCE: 65

ggggacaagt ttgtacaaaa aagcaggctyg tcaccaccgt catgtacgag getge

<210> SEQ ID NO 66

<211> LENGTH: 55

<212> TYPE: DNA

<213> ORGANISM: Artificial sequence
<220> FEATURE:

<223> OTHER INFORMATION: prm5135

<400> SEQUENCE: 66

ggggacaagt ttgtacaaaa aagcaggctc agacacctag aatatagaca ttccce

<210> SEQ ID NO 67

<211> LENGTH: 55

<212> TYPE: DNA

<213> ORGANISM: Artificial sequence
<220> FEATURE:

<223> OTHER INFORMATION: prm3781

<400> SEQUENCE: 67

ggggaccact ttgtacaaga aagctgggtg atcacaageg cagctaatca ctage

<210> SEQ ID NO 68

<211> LENGTH: 57

<212> TYPE: DNA

<213> ORGANISM: Artificial sequence
<220> FEATURE:

<223> OTHER INFORMATION: prm2769

<400> SEQUENCE: 68
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ggggaccact ttgtacaaga aagctgggte gtgtagaaaa tcttaacceg aaaatceg

<210> SEQ ID NO 69

<211> LENGTH: 55

<212> TYPE: DNA

<213> ORGANISM: Artificial sequence
<220> FEATURE:

<223> OTHER INFORMATION: prm2421

<400> SEQUENCE: 69

ggggaccact ttgtacaaga aagctgggtg gtgaggtgee ggggaagega cgttg

<210> SEQ ID NO 70

<211> LENGTH: 54

<212> TYPE: DNA

<213> ORGANISM: Artificial sequence
<220> FEATURE:

<223> OTHER INFORMATION: prm2854

<400> SEQUENCE: 70

ggggaccact ttgtacaaga aagctgggtt tcttetttee cttggaacta aceg

<210> SEQ ID NO 71

<211> LENGTH: 54

<212> TYPE: DNA

<213> ORGANISM: Artificial sequence
<220> FEATURE:

<223> OTHER INFORMATION: prm2427

<400> SEQUENCE: 71

ggggaccact ttgtacaaga aagctgggtt gtegetttta tttggettgg tgtg

<210> SEQ ID NO 72

<211> LENGTH: 56

<212> TYPE: DNA

<213> ORGANISM: Artificial sequence
<220> FEATURE:

<223> OTHER INFORMATION: prm2856

<400> SEQUENCE: 72

ggggaccact ttgtacaaga aagctgggte tctagctcga tctcetettge aaaage

<210> SEQ ID NO 73

<211> LENGTH: 49

<212> TYPE: DNA

<213> ORGANISM: Artificial sequence
<220> FEATURE:

<223> OTHER INFORMATION: prm3026

<400> SEQUENCE: 73

ggggaccact ttgtacaaga aagctgggtyg gcgatgagat cttecteeg

<210> SEQ ID NO 74

<211> LENGTH: 59

<212> TYPE: DNA

<213> ORGANISM: Artificial sequence
<220> FEATURE:

<223> OTHER INFORMATION: prm3030

<400> SEQUENCE: 74

ggggaccact ttgtacaaga aagctgggtt tttgtaggat tctactacta tgcttcaac
<210> SEQ ID NO 75

<211> LENGTH: 62

<212> TYPE: DNA
<213> ORGANISM: Artificial sequence
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<220> FEATURE:
<223> OTHER INFORMATION: prm3062

<400> SEQUENCE: 75
ggggaccact ttgtacaaga aagctgggta ttgtgtaaat atttctattg tccagtaatc

ac

<210> SEQ ID NO 76

<211> LENGTH: 54

<212> TYPE: DNA

<213> ORGANISM: Artificial sequence
<220> FEATURE:

<223> OTHER INFORMATION: prm3032

<400> SEQUENCE: 76

ggggaccact ttgtacaaga aagctgggtyg atggcagagt taattagcaa acgce

<210> SEQ ID NO 77

<211> LENGTH: 50

<212> TYPE: DNA

<213> ORGANISM: Artificial sequence
<220> FEATURE:

<223> OTHER INFORMATION: prm3052

<400> SEQUENCE: 77

ggggacaagt ttgtacaaaa aagcaggctce taagggcage agecattggg

<210> SEQ ID NO 78

<211> LENGTH: 60

<212> TYPE: DNA

<213> ORGANISM: Artificial sequence
<220> FEATURE:

<223> OTHER INFORMATION: prm3049

<400> SEQUENCE: 78

ggggaccact ttgtacaaga aagctgggtyg geggceggegg cggeggegge ggetgggtet

<210> SEQ ID NO 79

<211> LENGTH: 54

<212> TYPE: DNA

<213> ORGANISM: Artificial sequence
<220> FEATURE:

<223> OTHER INFORMATION: prm2195

<400> SEQUENCE: 79

ggggaccact ttgtacaaga aagctgggtce ggcttagaga ggggaggaag cgaa

<210> SEQ ID NO 80

<211> LENGTH: 58

<212> TYPE: DNA

<213> ORGANISM: Artificial sequence
<220> FEATURE:

<223> OTHER INFORMATION: prm2197

<400> SEQUENCE: 80

ggggaccact ttgtacaaga aagctgggtt ggtgtgagtg tttgagtttg gagtgage

<210> SEQ ID NO 81

<211> LENGTH: 57

<212> TYPE: DNA

<213> ORGANISM: Artificial sequence
<220> FEATURE:

<223> OTHER INFORMATION: prm2845

<400> SEQUENCE: 81
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ggggaccact ttgtacaaga aagctgggte ggcaatgtga tgcaatgcaa attaage

<210> SEQ ID NO 82

<211> LENGTH: 55

<212> TYPE: DNA

<213> ORGANISM: Artificial sequence
<220> FEATURE:

<223> OTHER INFORMATION: prm2974

<400> SEQUENCE: 82

ggggaccact ttgtacaaga aagctgggtce gcaaacttgg ctggaatcac tcacce

<210> SEQ ID NO 83

<211> LENGTH: 54

<212> TYPE: DNA

<213> ORGANISM: Artificial sequence
<220> FEATURE:

<223> OTHER INFORMATION: prm3771

<400> SEQUENCE: 83

ggggaccact ttgtacaaga aagctgggtt gtcgectcete ctetgcaatyg cgtg

<210> SEQ ID NO 84

<211> LENGTH: 52

<212> TYPE: DNA

<213> ORGANISM: Artificial sequence
<220> FEATURE:

<223> OTHER INFORMATION: prm3773

<400> SEQUENCE: 84

ggggaccact ttgtacaaga aagctgggtyg gctgaatcct gegagaaggyg cg

<210> SEQ ID NO 85

<211> LENGTH: 54

<212> TYPE: DNA

<213> ORGANISM: Artificial sequence
<220> FEATURE:

<223> OTHER INFORMATION: prm3775

<400> SEQUENCE: 85

ggggaccact ttgtacaaga aagctgggtyg atctctccct cteectetec ctgg

<210> SEQ ID NO 86

<211> LENGTH: 52

<212> TYPE: DNA

<213> ORGANISM: Artificial sequence
<220> FEATURE:

<223> OTHER INFORMATION: prm3777

<400> SEQUENCE: 86

ggggaccact ttgtacaaga aagctgggtt ggagcggaag ggggggggga gdc

<210> SEQ ID NO 87

<211> LENGTH: 57

<212> TYPE: DNA

<213> ORGANISM: Artificial sequence
<220> FEATURE:

<223> OTHER INFORMATION: prm3801

<400> SEQUENCE: 87

ggggaccact ttgtacaaga aagctgggte actctcagag atcgaggtgt tettetg

<210> SEQ ID NO 88

<211> LENGTH: 52

<212> TYPE: DNA

<213> ORGANISM: Artificial sequence
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<220> FEATURE:
<223> OTHER INFORMATION: prm5136

<400> SEQUENCE: 88

ggggaccact ttgtacaaga aagctgggtce gcccgcaget cgecccegte cg

52

We claim:

1. A method for driving leaf-preferable expression of a
nucleic acid in a plant comprising introducing into a cell of'a
monocot or dicot plant a genetic construct comprising (a) an
isolated promoter comprising an isolated nucleic acid com-
prising the sequence of SEQ ID NO: 14; and (b) a heterolo-
gous nucleic acid sequence operably linked to said isolated
promoter; and optionally (¢) a 3' transcription terminator, and

testing and selecting a transgenic plant with leaf-preferable
expression of said heterologous nucleic acid sequence.

10

2. The method according to claim 1, wherein after said
introducing step and prior to said testing and selecting step,
said cell of a monocot or dicot plant is cultivated under con-
ditions promoting plant growth.

3. The method according to claim 2, wherein said cell of a
monocot or dicot plant is selected from the group consisting
of rice, maize, wheat, barley, millet, oats, rye, sorghum, soy-
bean, sunflower, canola, sugarcane, alfalfa, bean, pea, flax,
lupinus, rapeseed, tobacco, tomato, potato, squash, papaya,
poplar and cotton.



